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The author of this thesis is a lecturer in Special Education in a teacher education 
institution in South Western Nigeria, and this research addresses problems which he 
has observed in the course of his practice with teachers of children with calculation 
operation skills difficulties. Some teachers were untrained and unprepared for the 
challenges they face when teaching young learners with calculation operation 
difficulties in mainstream classrooms.  The research addressed this problem by 
carrying out a training intervention, validated by research evidence, to introduce new 
methods to teachers working in regular schools. 
A multi-site case study was carried out in three schools, each in a different state in 
South Western Nigeria, making use of a qualitative methodology. The investigation 
was structured by Stake’s ‘countenance of education’ model, which provides a 
method for the evaluation of educational interventions. 
The main findings of the research are that there is a gap between policy and practice 
in the support for learners with calculation operation difficulties in South-Western 
Nigeria. Two particular barriers to learning are identified. Firstly, the use of English in 
teaching learners with calculation operation difficulties is a problem for learners, and 
it is recommended that teachers should switch between the first languages of the 
learners and English, according to the pedagogic needs of the learner. The use of 
abstract teaching methods also hinders learners in acquiring calculation operation 
skills. The research shows that training can lead to changes in both the use of 
language and in the use of abstract methods. 
Two additional findings are that the way that education is organized in Nigeria makes 
it very hard to obtain a clear picture of practice, and that the value of the Teaching 
Practice Analysis Report checklist, which is widely used in South Western Nigeria, 
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1 Introduction  
1.1 The origins of this research 
I am a Chief Lecturer at a special teacher training college in South Western Nigeria, and I 
have taught diagnostic and remedial calculation operation skills (COS) for children with 
calculation operation skills difficulties for over twenty-four years in the college. Within this 
period I have served in different positions that have enabled me to observe that the 
education offered to learners with calculation operation skills difficulties in government 
schools in South Western Nigeria is not satisfactory, and to propose that the use of 
teaching aids could greatly improve the performance of those students. This experience 
led me to undertake a doctorate, and informed my choice of the topic for this thesis. As 
indicated by Mehra (2002) with this background it is inevitable that I come to the research 
with existing judgments on the practice of teaching basic calculation operation skills to 
learners with calculation operation skills difficulties. 
From my professional experience, it was clear that some teachers in the regular 
classrooms in South Western Nigeria were untrained and unprepared for the challenges 
they face when teaching young learners with calculation operation difficulties in 
mainstream classrooms. In examining the problems faced by these teachers, it was 
important to understand the wider context of discourses and practices in the teaching of 
learners with calculation operation difficulties.  
Both this introduction, and the literature review, discusses important sources for the 
research. In this introduction, chapter I looks at the policies that create the context for 
Special Needs Education in Nigeria, and which gives rise to the requirements that schools 
are expected to follow. At the end of the introduction are the research problem, aims and 
objectives and research questions. 
The literature review focuses on the solutions to the problems of teaching young learners 
with calculation operation difficulties that has been experienced in my practice as a 
teacher-educator. The review looks at the relevance of the literature to the research 




1.2 The educational context 
1.2.1 The National Policy on Education (NPE), 1977 - 2013 
The Nigerian National Policy on Education (NPE) was published in 1977, and was the first 
to be introduced by the Nigerian government (Federal Republic of Nigeria, 1981) The 
policy was developed following the 1969 National Curriculum Conference that examined 
the pre-1977 British educational system, and which identified revised goals for the nation’s 
education (Okoroma, 2006). By 1973, a seminar of experts drawn from various interest 
groups was convened, that initially led to the production of a draft document and then the 
final document, the National Policy on Education (Federal Republic of Nigeria, 1981). 
Subsequently, further editions of the NPE were published in 1998, 2004 and 2008. The 6th 
and most recent edition was published in 2013.  
The 1977 policy sought to address the problems of educational relevance to the needs of 
Nigerians, promote national unity as well as to attain a self-reliant and self-sufficient status. 
Consequently, education was made the Federal Government’s responsibility in centralising 
the control and funding of education. The policy made some provisions for special needs 
education by recommending that the idea of equal education for all children. The 1981 
National Policy on Education provided clear statements about the good intention of the 
government to support the education of children and adults different types of learning 
difficulties (Awanbor, 1995).  
The NPE was again revised in 1998 and 2004 in order to make it relevant to 
developmental and national needs. For instance, the 1998 NPE introduced the Universal 
Basic Education (UBE) programme which made education compulsory for all children in 
the country as a means of eradicating illiteracy (Imam, 2012). There were however some 
significant inadequacies in the implementation of the UBE programme due to some 
constraints, including; inadequate qualified teachers, insufficient funds, poor teaching and 
learning facilities, and poor teacher motivation (Okoroma, 2006). Daniel-Kalio (2018) 
asserted that in an attempt to make the educational system more dynamic, the revised 
2004 policy introduced a broad curriculum which aimed to create learning opportunity for 
all children. The 2004 which is the fourth edition of the policy also “prescribes an inclusive 
education to take care of children recognised as having special needs” (Imam, 2012, p. 
197). Nonetheless, the real provision for the funding of the targeted group was not put into 
effect until 2008 when the new National Policy on Education clearly acknowledges that 
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children with special needs shall be offered inclusive education services (Ajuwon, 2008) 
The policy pledged to provide equal educational opportunities for all children, irrespective 
of their physical, sensory, mental, psychological or emotional disabilities (p.13). 
It can be asserted that the Federal Republic of Nigeria, through its NPE policies, 
acknowledged the significant role that education plays in national development, and has 
thus prioritised its resource allocation (Abang, 1992b). However, in an attempt to identify 
Nigeria’s national philosophy on education, Olatunji (2015) raised issues with the 
ambiguity of the 2013 National Policy on Education. Whilst the set of beliefs on which the 
philosophy of education is based are distinctly listed in the document, the philosophy itself 
has not been clearly captured. Although one of the set beliefs in the policy document 
states that “education is compulsory and a right of every Nigerian, irrespective of gender, 
social status, religion, ethnic background and any peculiar individual challenges” (section 
1, subsection 2d), the document does not provide clarifications on the education of 
children with severe learning difficulties, as pointed out by Olatunji: 
Going by the 2013 edition of the National Policy Document on education, which is the most 
recent edition,, one observes that the question raised by the high school Principal 
mentioned above can still not be answered in a specific way. This is because the aspects of 
the national policy document on education that one can refer to in attempting to answer the 
question are ambiguous. (M. Olatunji, 2015, p.1) 
In summary, and as indicated in the Branch & Special Education Division (2015), the 
execution of the NPE between 1978 and 2013 has experienced a host of reviews and 
initiatives. This has therefore been even more important to focus on developing practices 
for Special Needs Education in schools, as it is not possible to rely on these changing 
policies for effective guidance. 
1.2.2 The National Policy on Special Needs Education in Nigeria (2015) 
The implementation of Special Needs Education from 1977 to 2013 has witnessed a host 
of interventions including teacher development, establishment of special schools, 
curriculum reviews and so on. However, at the same time on-going research at global, 
continental and regional levels has offered new perspectives on best practices in Special 
Needs Education  (Branch & Special Education Division, 2015, p.1). As a consequence, 
the Federal Government of Nigeria introduced the first broad-based National Policy on 
Special Needs Education (SNE) in Nigeria in 2015 in order to reflect existing best global 
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practices for the nation’s development. This serves as legal and policy frameworks to 
support the implementation of inclusive practices. 
As advocated by UNESCO, access to suitable special needs education represents access 
and equity for inclusive education programmes. The mission of the policy is therefore “to 
ensure inclusion of Persons with Special Needs, provide equal opportunity, equity and 
access in a barrier free environment” (Branch & Special Education Division, 2015 p.9) The 
mission is underpinned by the following philosophical principles:  
i. To identify the dignity and worth of the human person and to utilize the residual 
strength to overcome the weakness. 
ii. To enable the Nigerian child to acquire appropriate skills for global 
competitiveness in the world of ICT. 
iii. To develop the child into a sound, effective and productive citizen. 
iv. To ensure full inclusion of the individual into the community. 
v. To provide equal access to educational and other service opportunity for all 
citizens of the country at the primary, secondary and tertiary levels and also 
those outside the formal school system. 
 (Branch & Special Education Division, 2015, p10) 
Whilst all of these are seemingly innovative and proactive, a study conducted to 
investigate the management and the implementation of the SNE policy indicate although 
the policy has been developed at level, not much has been achieved in engaging state 
governments in its implementation (Akogun E.O, 2018). Issues were also raised about the 
lack of record of follow-up activities at state and local levels, inadequate resources, and 
inconsistent provisions, among others.  
1.2.3 Access to the educational context 
The educational context in Nigeria makes it challenging to conduct research into this topic, 
both in terms of accessing the necessary sources, and in obtaining good quality data. It is 
important to understand these constraints when reading this research. 
Despite government policy, not all the schools in the South Western Nigeria run 
mainstreaming programme, which meant that only a small number of schools was 
available for inclusion in the study. The researcher found that there were problems 
affecting the inclusive education in South-West Nigeria schools. Essential facilities and 
materials like hand railings, hearing aids, Braille, instructional materials, and lower toilets 
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were not available, even in the few schools that can be said to be running the mainstream 
programme in the states. This gap between the government policy and the reality on the 
ground in almost all the schools in South-Western Nigeria schools leads the 
implementation of mainstreaming programme to be politicized, as schools and 
administrators do not want awkward questions to be asked if this gap is examined. As a 
result, teachers and administrators are hesitant about expressing their opinions, and 
especially those that can be seen as criticism. The respondents wish to avoid drawing 
attention to themselves was shown in the first phase field work when a civil servant 
expressed the view that “Civil servants are to be heard NOT to be SEEN”. in an interview 
session. 
This politicization of special education means that access to schools is difficult to obtain. I 
am a lecturer in a state funded college specialising in special education, the college is in 
the area being studied, and I have over 20 years’ experience in the field. Nevertheless, in 
order to obtain permission to carry out the research, I had to use my influence, and go 
through a long process, obtaining permission from each level of the administration. This 
process would have been extremely difficult for an outside researcher.  
Once access had been obtained, concerns about accountability resulted in data collection 
being constrained by school administrators. For example, I was not allowed to have direct 
contact with the parents of learners with special needs in their different schools. We were 
obliged to have interviews with the representatives of the PTA in a question and answer 
format. Similarly, the questionnaires with children had to be conducted in class, with the 
teacher explaining the questions to the children. The responses of teachers also showed 
concern about the possible consequences of saying the wrong thing, and the teachers 
were unwilling to discuss openly the challenges which they faced. As a result, the 
responses to the interviews were largely short sentences, making factual statements. 
These constraints were justified by a concern to avoid revealing official documents or 
information, which could lead to political reprisals. 
The concerns expressed by the participants, and their reluctance to talk about their 
experience, are a reasonable response to the environment that they are working in. It 
would not be ethical to try to extract more information than the participants could 
comfortably or safely provide. Because of this, it has not been possible to gather data 
which is as rich as I would like, and which would provide a more detailed picture of 
practice and experience in the field. However, the research does provide some insight into 
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an educational environment which would otherwise be completely opaque, and has 
introduced innovations in the educational context that will benefit learners and teachers 
and open up possibilities for future progress. 
1.3 Teaching practice in Nigeria 
1.3.1 Inclusion schooling in Nigeria 
The inclusion schooling teaching method which includes training teachers to develop 
independent learners makes an atmosphere of learning that is conducive for learners with 
special needs. As stated by Miles and Singal (2010) Inclusion education should work 
towards supporting all marginalized groups, taking into account the multiple overlapping 
obstacles they might face (p. 8-16). 
Problems with all-encompassing teaching methods of learning are common in the area of 
my study in Nigeria. For instance, the economic and political downturn in the country has 
had adverse effects on the policy of Special Needs Education in Nigeria Akinbola, (2010) 
illustrated that the segregation and institutionalisation of learners with special needs can 
be found in most Nigeria schools, especially in early childhood and primary education. 
There is not a lot of literature on the practice of SNE in Nigeria, but according to Oluremi 
and Olubukola, (2013) there was an absence of professional personnel in the field of 
special education, and also vital teaching aids for remedial and adapted teaching 
instructional tools were not visible in most schools. Two years later  Salami (2015) stated 
that the practice of inclusion education did  not exist in most of the pre-primary and primary 
schools in Nigeria. Teaching aids and improved teaching instructional methods that can 
foster good practice of teaching in the classroom are also not available. These studies 
suggest that learners with calculation operation difficulties are usually integrated in regular 
classrooms in the sub-case study schools in Nigeria. In such situations, it is difficult for 
learners with calculation operation difficulties to benefit from teaching and learning 
processes especially when these are facilitated by teachers with no experience in the 
education of learners with special needs. As discussed in the literature review, it is 
important that instruction for learners with calculation operation difficulties to be adapted 
and modified in order for learning to be effective.  
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1.3.2 Provision of education for learners with calculation operation difficulties in 
Nigeria 
In the ‘evangelist period’ (1945-1970), missionaries trained those with physical disabilities 
to read and to learn skills that could enable them to function productively in the society. 
The missionaries provided a kind of welfare service. For instance, the blind were taught by 
the missionaries how to read the Bible and to learn self-reliant skills, and those with 
leprosy were trained in farming and crafts  Abang (1992)  Meanwhile, the government of 
the time did not offer any care or financial support for individuals with special needs. 
In 1970, after the civil war, the government of the time showed a significant interest in the 
education and welfare of individuals with special needs. Although, there were some issues 
in the management and control of primary system of education in Nigeria as proposed in 
the National Policy on Education (1977). For instance, according to Babalola and Adedeji, 
(2009),, the management and control of the educational system has been a failure in the 
past decades due to financial constraints, which then led to an ineffective and inefficient 
public education system.    
The introduction of the Universal Basic Primary Education (UBE) in 2004 witnessed an 
acute shortage of infrastructure in the educational programme. For instance, there were 
overcrowded classrooms, shortage of teachers as well as teaching materials and teaching 
aids.  
According to Isangedighi (2007) teachers are a decisive element of any instructional 
setting that decides the mood of the class. Their qualifications and experience determine 
their productivity. In most cases Nigerian basic school teachers who are overloaded with 
the task of teaching the students are not even qualified to teach (Opoh, Unimna, & Ikang, 
2015). To overcome this problem of acute shortage of qualified and trained teachers to 
cope with expected increase in students’ number, there is need for the training of teachers 
in the right quantity and quality. They should also be made to benefit from training and 
capacity building for the acquisition of pedagogical skills. (Opoh, Unimna, & Ikang, 2015, 
p.4). 
1.3.3 Teaching practice in Nigeria: Intervening at classroom practices level in 
Teachers Scheme. 
Lockheed and Verspoor (2019) explain the findings of a study carried out in developing 
countries on the variables to be considered in a learning process. They advocate 
23 
 
consideration for educational inputs that lead to improving the learning factors and then to 
the educational output. The variables suggested are the environmental location of the 
school, the academic learning outcome, the curriculum and standard of implementation of 
the core curriculum, as well the duration of each lesson. The number of stakeholders 
involved is also a complicating factor. For instance, in this study the stakeholders include 
the Universal Basic Education Commission (UBEC) a national body with representation in 
the 36 State of Nigeria;  the Sub-State Ministry of Education with an arm of the State 
Government charged with the responsibilities of providing education; and the School 
Universal Basic Education Board (SUBEB), which is an offshoot of UBEC at the State 
level. These stakeholders tend to compete for power in implementing policies as each 
comes up with their own accountability measures. 
According to Onocha and Okpala (1990) some issues and challenges are the lack of 
record keeping and information on learners with learning difficulties in calculation operation 
skills concepts which then makes it difficult to identify and provide relevant support to the 
individual learner. Also, teachers seem to dominate classroom practice by engaging in 
lengthy demonstrations without allowing participation from the learners in the course of the 
lesson.  
According to Hopkins (2002), training and re-training through capacity building and 
development of teachers in classroom practice intervention scheme should address the 
issues raised by a dominant teacher style. The training should foster effective classroom 
practice and also enhance learners’ knowledge and skills development. Furthermore, 
Hopkins (2002) explained that teachers should consider the implications of the use of 
language in the learning process. It is also necessary to explore the use of alternative 
language that can clarify difficult concepts during teaching and learning process. Ineson 
argued that training could help teachers to do this: 
 .intervention programmes to support teachers to develop their mathematics subject 
knowledge and their use of mathematical talk by providing readings and activities to 
use in school with their pupils. Findings from follow-up interviews with eight 
teachers suggest that the impact of developing subject knowledge gave teachers 




Therefore, teachers need the opportunity to collaborate with supportive co-workers, in 
order to refine their practice, and this will be an important theme in the research. 
Also, according to the Nigeria National Policy on Special Education (2015) section 19.0) it 
is necessary to choose special types of teachers who will be able to provide specialised 
training in SNE in pre-service teacher education programmes. It is also recommended that 
Faculties of Education, Institutions and Colleges of Education should be involved in 
designing training programmes to cater for the training needs of personnel. Moreover, the 
Teacher Education curriculum should differentiate clearly the administrative 
responsibilities, and administrators should be trained accordingly.  
1.3.4 The importance of teaching resources 
In recent years the availability of affordable specialised materials and equipment for 
teaching basic calculation operation skills to children with calculation operation difficulties 
has increased. Among these materials are high-interest/low-vocabulary reading series, 
remedial materials focused on calculation operation skills concepts, manipulative materials 
for calculation operation skills, writing supports such as pencil holders, and other materials 
and hardware that make individualized instruction possible. Also, if needed, teacher may 
be provided with some degree of consultation. This is usually offered by a resource room 
teacher demonstrating the use of selected materials or equipment. Unfortunately, there is 
little evidence to show that progress has been made in the use of teaching aids during the 
classroom instruction to children with calculation operation difficulties in South Western 
Nigeria  
1.3.5 Cultural attitudes towards individuals with special needs and inclusion  
The cause of calculation operation difficulties in learners is still a matter of debate. 
Nevertheless, in the view of James M, Kauffman, Daniel P, Hallahan, (2005) there seems 
to be a challenge in information storage of both input and output of memory information 
from the brain. According to Deutsch-Smith (2004) learners with reading problems also 
exhibit calculation operation difficulty symptoms. Such difficulties may be attributable to 
many causes such as short attention span, confusion with calculation operation signs, and 
problems with visual imagery, to mention a few. Johnson and Mykebust (2007) found that 
learners with disturbance in sense of quantity at the experimental level are distinctly 
disadvantaged in mastering quantitative concepts that are represented symbolically in 
numerical terms.  
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 Many people, however, have preconceived attitudes towards children with calculation 
operation difficulties that go beyond these cognitive attributes and it is these attitudes that 
drive their behaviour Abosi (1999) asserted that  
The attitude of a given community towards people with disabilities will affect the 
kind of provision made for such individuals. It is very important, from the author’s 
point of view; however, to stress that careful consideration should be made for the 
‘individuality’ of children with intellectual disabilities and the diversity of their family 
circumstances in the complex contexts of different cultures.  
According to Vash (2001) societal norms also affect our judgement and the perception of 
issues in our environment. These norms, indirectly or directly, have implications for 
inclusion.  
These misconceptions and societal norms can lead to disabilities being seen as the result 
of evil misfortune, and idea that stems directly from superstitious beliefs, which reflect 
supernatural–religious ideas. This may lead knowledgeable individuals with learning 
disabilities to be seen as untrainable and unable to contribute to the development of the 
society. Abosi and Ozoji (1985) explain the perception of Nigerians, especially the Yoruba 
tribe, in linking any form of deformity to witchcraft, juju or disobedience to the laws of the 
land. A typical Yoruba woman will not allow her child to play with any child with disabilities. 
Abosi (1999) asserted that there is a need for public awareness in the area of cultural and 
society norms that portray learners with disabilities as punishment for evildoers. Also, 
better understanding of the integration of these learners in the classroom should be key in 
the implementation of inclusion schooling in the sub-case study schools in our regular 
school, with the aim of creating a better learning environment between special needs 
learners and so-called ‘normal’ learners. 
1.4 The need for this study 
The educational context described above highlights the need for professional development 
programmes that can facilitate knowledge and understanding of alternative discourses and 
practices in the teaching of learners with calculation operation difficulties. Not only is the 
nature and design of such programmes important, so is the delivery mechanism adopted. 
In a context such as Nigeria, a model of in-service training (INSET) which builds on 
existing systems and structures, and supports teachers’ reflection on their own practice, is 
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more likely to have an impact than a more ‘top–down’ approach which relies on policy 
directives to schools. As asserted by Ejere (2011): 
a general policy problem in Nigeria is that of inadequate and poor data which poses 
planning difficulties and invariably implementation challenges of projects and 
programmes. The source reiterated with respect to the UBE programme that 
unreliable data makes it difficult to make adequate projections in terms of expected 
enrolment, required teachers, infrastructural needs and equipment. These without 
reasonable doubt are needed for evidence based planning and budgeting for basic 
education. An action plan, which is one of the conditions that the UBEC requires 
each state government to fulfil prior to accessing available UBE intervention funds 
(UBE-IF), is most times neglected by state governments. Failure of many states to 
meet up with the condition of coming up with an action plan as when due impede 
the effective implementation of the UBE programme. p 3 
In summary, both the literature and my own professional experience suggest that 
classroom teachers in Nigeria who are expected to teach learners with calculation 
operation difficulties in a mainstream classroom do not have the skills or knowledge to 
cater for the special needs of these young learners. An investigation of existing practice is 
necessary in order to confirm or deny this initial indication, and to propose effective 
methods and skills needed by teachers to support the development of learners with 
calculation operation difficulties. The investigation is also needed to examine how progress 
made in other parts of the world can be applied in South-Western Nigeria, as practice 
cannot simply be transferred to another country with a different culture and social 
organisation.  
1.5 Location of the study  
The research activities described in this study were carried out across three states in the 
south-western part of Nigeria: Oyo, Kwara and Lagos (Figure 1). This investigator is 
currently a lecturer at the Federal College of Education (special) Oyo. Oyo State, Nigeria. 
This provides access to, and operational and local knowledge of prevailing teaching 
processes and practice of the research sites. On the other hand, this position could foster 
subjectivity and influence the data collection process. However, this potential influence has 
been minimised through the methodological approaches adopted in enhancing the rigour, 





Figure 1: The states of Nigeria. Source: D-Maps http://www.d-
maps.com//africa/nigeria/nigeria/nigeria52.gif 
 
1.6 Problem statement, aims, objectives and research questions 
1.6.1 Problem statement 
Teachers of young learners with calculation operation difficulties in South-Western Nigeria 
are usually untrained and unprepared for the challenges they face when teaching learners 
with calculation operation difficulties in mainstream classrooms. Although extensive work 
has been done around the world into teaching methods for young learners with calculation 
operation difficulties, in order to be useful to teachers in south-western Nigeria, these 
methods need to be assessed and adapted in light of local conditions. There is a lack of 




The aim of this research is to improve the teaching of calculation operation skills to special 
needs young learners in south-western Nigeria, by carrying out a training intervention, 
validated by research evidence, to introduce new methods to teachers working in regular 
school. 
ii.Objectives 
In order to achieve this aim; the study addresses the following objectives: 
2 Analyse the requirements of learners with calculation operation difficulties and their 
teachers, regarding the design of resources used in classroom, with reference to 
selected schools in Western Nigeria. 
3 Assess ways in which teaching aids are used in teaching young learners with 
calculation operation difficulties in selected schools in Western Nigeria. 
4 Document policy of national and regional education authorities. 
5 Design, drawing on international practice, an in-service training programme for 
teachers of young learners with calculation operation difficulties in South Western 
Nigeria. 
6 Deliver and evaluate an in-service programme for teachers of young learners with 
calculation operation difficulties. 
iii.Research questions 
The following five research questions address the research objectives identified above. 
1. What is the current practice in teaching calculation operation skills concepts to 
primary school young Learner with calculation operation skills difficulties in Nigeria? 
2. What approaches are used to teach basic calculation operation skills method of 
teaching to young Learners with calculation operation difficulties in primary schools 
in south-western Nigeria? 
3. How appropriate is the calculation operation skills methods of teaching to primary 
school young Learners with calculation operation difficulties in Nigeria? 
4. What additional resources could make basic calculation operation skills accessible 
to Learners with calculation operation difficulties? 
5. What strategies or models could be used to improve the resources? 
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1.7 Contribution to knowledge 
The research sets out to generate new knowledge about the ways that special needs 
education is carried out in South-Western Nigeria, specifically with learners with learning 
difficulties in calculation operation skills, and to shed light on how those methods can be 
improved. The results inform school-based professional training development as a solution 
to the problems faced by Nigerian teachers and learners. The study acknowledges that the 
education system is likely to continue to face many constraints, but argues that improving 
the quality of teacher’s methods of teaching can make a necessary contribution to raising 
standards in Nigerian primary schools. It is suggested that more effective professional 
methods of teaching development programmes can contribute to teachers’ sense of 
professionalism and help to raise their status in community. To achieve this, research 
needs to be carried out to evaluate the effectiveness of such approaches methods of 
teaching and to study powerful cultural and linguistic influences shaping traditional 
classroom practices in Nigeria. This is approached by: 
1. Documenting practice of teachers of special needs education in south-western 
Nigeria 
2. Assessing effectiveness of current policy, practices and resources in teaching 
learners with calculation operation skills difficulties 




2 Review of Literature  
This review is structured as follows, the first section explores some conceptions and 
indicators of mathematical difficulties which help to provide a much-needed focus to a wide 
range of conditions that influence the ability of learners to effectively make sense of 
mathematical concepts, the second section discusses approaches to teaching learners 
with mathematical difficulties, and some potential external triggers of poor performance of 
learners in mathematics: and finally, it examines some approaches to teaching learners 
with mathematical difficulties and their ensuing impact in the Nigerian context. 
2.1 Concepts and indicators of Calculation Operation Skills Difficulties 
2.1.1 Conceptions 
Geary (2004) describes calculation operation skills difficulties (COSD) in terms of low 
achievement scores. Calculation operation skills difficulties have also been explained as a 
deficit in one of five different skill areas. These are: 
1. The mastery of basic number facts 
2. Arithmetic weaknesses  
3. The written symbol system/concrete materials 
4. The language of Mathematics 
5. Visual-spatial aspect of Mathematics 
The mastery of basic facts was identified as the base level for the development of higher-
level Mathematics skills. This entails basic addition, subtraction, multiplication and division 
tasks that should be easy to learn and to recall. However, some students struggle to 
remember these basic Mathematics facts.  
The work of Dowker, (2009. p 1) is useful in clearly distinguishing those pupils with 
Mathematical difficulties indicating that; 
ultimately, the standards for describing children as having 'mathematical difficulties' must 
include not only test scores, but the children's instructive and practical functioning in 
mathematics. Within the present British educational system, it may be considered that 
children who are working at Level 1 at age 7, or Level 3 at age 11, have some degree of 
mathematical trouble; and that those who have failed to reach the above levels at these 
ages have quite marked mathematical difficulties. 
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This criterion focuses on a discrepancy between the chronological age of the child and the 
child’s performance in the classroom. 
Arithmetic is a branch of Mathematics that consists of the study of numbers, especially the 
properties of the traditional operations, which are addition subtraction, multiplication and 
division. Learners’ weaknesses typically involve inconsistent calculations as some 
students may misinterpret operators and numbers in calculation operation skills concepts.  
They may also employ immature and longer approaches, for instance counting numbers in 
hierarchy systems. In considering the best ways to help children, given the symptoms of 
the arithmetical difficulties that they exhibit, it is important to remember one vital thing: 
arithmetic is not a single entity, but is made up of many components. Dowker explains 
that: 
… knowledge of arithmetical facts; is important in solving and understanding arithmetical 
principles such as group of quantities connected by operators given the same results or 
involving the association of things estimation, applying arithmetic to the solution of word 
problems and practical problems. (Dowker 2009, p.2) 
 Ferreira, F., et al (2002) also indicate that some learners find it difficult to negotiate the 
abstract nature of mathematics, including the ability to connect informal knowledge with 
formal procedures. The issue of language unfamiliarity might also make the understanding 
of terminologies and simple instructions difficult for some learners. Landerl, K., et al. ( 
2009) failed to find evidence of an association between dyscalculia (deficit in the 
acquisition of mathematical skills) and the phonological deficits that are observed in 
dyslexia (deficit in word recognition and decoding). 
2.1.2 Cognitive component 
Geary, (2004) argued that mathematics is a broad and complex field and this makes the 
identification of cognitive phenotypes that characterise mathematical learning disabilities 
an arduous task (Geary, 2004) According to findings from Geary’s study, around 5–8% of 
school-age children have a memory or cognitive deficit that affects their ability to learn 
ideas or techniques in at least one mathematical domain. In their reflections on their 1993 
review on mathematical learning disabilities, Meyer et al. (2010) provide some insight into 
the substantial progress that has been made on the diagnosis and understanding of 
mathematical learning disabilities (MLD) and those mathematical difficulties associated 
with low achievement. 
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Meyer et al. (2010, p.130) identified three cognitive components associated with MLD 
which can be summarised as: 
• Deficits in the retrieval of arithmetic facts from long-term semantic memory 
• Deficits in the execution of procedures for solving arithmetic problems 
• Deficits in the ability to represent and interpret visuospatial representations of 
mathematical information. 
Difficulties associated with Geary’s (2010) visuospatial competences are not as common 
as deficits associated with retrieval and execution of procedures. For Geary, the basic 
requirement of early number sense entails the ability to recognise objects or actions 
without counting, to use non-verbal processes to add and subtract small quantities, and to 
be able to estimate the results of simple numerical operations. Shortfalls in these skills will 
normally result in difficulties in understanding and learning basic arithmetic functions. 
These shortfalls could however be due to multiple underlying factors including working 
memory and the link to mathematical achievement. Meyer et al. (2010) conclude that a 
number of authors agree that working memory deficits seem to influence the expression of 
MLD, but that they do so in complicated ways. 
Dowker (2009. p 9) concludes that arithmetical difficulties can be exhibited in many ways. 
Information can be encoded in words, and it can also be expressed in terms of visual-
spatial imagery. Because of this two groupings of symptoms that are often linked to 
individual differences in arithmetical reasoning are verbal and spatial problems. A number 
of researchers have studied the issue of whether arithmetical skills are particularly 
associated with verbal or spatial reasoning or there is a discrepancy between the two. 
Factor analytic studies using IQ scales have consistently placed the arithmetic subtest (in 
which the problems are explained in words) within the verbal scale. Some researchers 
have suggested that spatial difficulties are particularly associated with difficulties in 
arithmetical reasoning. In particular, Rourke proposed that verbal weaknesses lead to 
memory difficulties and that nonverbal difficulties lead to reason difficulties. 
2.1.3 .Neuropsychological component 
Ansari, (2010) contended that the brain systems that support mathematical processing in 
adult and children’s brains are likely to be different, with implications for brain development 
and different brain systems. In agreement with Ansari, (2010), Iverson, (2005).Suggests 
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that there are possible implications of these factors on schooling and instructional 
practices. 
Cellular and vascular mechanisms such as ionic shifts, abnormal energy metabolism, 
diminished cerebral blood flow and impaired neurotransmission have been implicated in the 
acute cognitive and behavioural symptoms p. 301–317 
 Some studies, for example Rivera et al. (2005), argue that practice in adults does result in 
changes in the brain areas which affect some aspects of underlying mathematical 
performance. However, Ansari (2010) asserts that there is no clear evidence to indicate 
how practice affects brain development. He proposes that it is necessary to ascertain if the 
brain does actually respond to different instructional practices at different points. 
2.1.4.  Genetic component 
In an earlier study, Geary (1993) concluded that there may be some genetic influences on 
MLD, however there was a caution that it was unclear whether MLD itself represented a 
definite genetic disorder. These findings were supported by Hart, et al. (2010) who agreed 
that there are links between genetic makeup and MLD. They also corroborate the fact that 
MLD cases are not necessarily linked with a distinct genetic disorder. On another note, 
Hart, et al. (2010) contend that genetic influences on reading ability and arithmetical 
fluency are independent. In other words, the ability to read is independent of the ability to 
conduct mathematical calculations. This then negates some established hypothesis on the 
comorbidity of MLD and reading disability. 
2.1.5 Indicators 
Indicators as discussed in the research are correlations between calculation operation 
skills difficulties and the symptoms of other conditions. In their foundational work, Johnson 
and Myklebust (1967) argued that not all learners with MLD would exhibit the same 
symptoms. Building on this insight Keough (1986) described how each learner with 
mathematical or arithmetic learning disability is unique. There is also a consensus 
between Lerner (2003) and Geary (2004) that there are individual differences in how 
learners gain knowledge.  
2.1.6  Behavioural deficits and Mathematical difficulties 
Lucangeli & Cabrele (2010) contend that students who have attention deficit disorder 
generally underachieve in school. According to them, this is a pattern for students with or 
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without hyperactivity. Prior studies on the relationship between scholarly outcomes and 
attention deficit disorder also support their findings. For example, Barry, Lyman and 
Klinger (2002) in their study on children with attention deficit hyperactivity disorder (ADHD) 
and underachievement concluded that the more severe the behavioural symptom in 
children with ADHD, the poorer their performance in school. The deficits experienced by 
children with ADHD are described as: 
… planning, organizing, maintaining an appropriate problem-solving set to achieve a future 
goal, inhibiting an inappropriate response or deferring a response to a more appropriate 
time representing a task mentally (i.e., in working memory), cognitive flexibility, and 
deduction based on limited information (Barry et al., 2002, p.260) 
It is unclear, however, whether these deficits are the results of behavioural issues or 
cognitive ability levels, as Barry, Lyman and Klinger argue that disruptive behaviours 
rather than cognitive abilities are associated with poor academic (and mathematical) 
achievement levels.  
2.1.7 Working memory, Maths anxiety and Dyscalculia  
According to Dehn (2011, p. 95) working memory has been defined as the use of 
temporarily stored information in the performance of more complex cognitive tasks:  
Working memory supports human cognitive processing by providing an interface between 
perception, short-term memory, long-term memory, and goal-directed actions. Working 
memory is particularly necessary for conscious cognitive processing because it permits 
internal representation of information to guide decision making and overt behaviour 
An explanation of these two temporarily stored information systems shows the difference 
in the two systems. The first is for cognitive processing of information, while the second 
supports the storage of long-term information to be retrieved when it is needed: 
Fundamentally, working memory is one of the main cognitive processes underlying thinking 
and learning. By utilizing the contents of various memory-storage systems, working 
memory enables us to learn and to string together thoughts and ideas. Lepine, Barrouillet, 
and Camos ( 200, p 26) 
Dyscalculia has been explained as cognitive learning disorder that presents as an 
impediment in mathematics, while maths anxiety has been considered as relating to 
emotional conditions. According to Kay and Yeo (2003), working memory is significant to 
maths learning from two perspectives. The first is that the ability to understand a question, 
select a course of action, remember the question, and follow through until an answer is 
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arrived at demands a strong working memory. The second perspective is that working 
memory plays a significant role in learning mathematical facts. Some of these 
mathematical facts require learning by rote, for instance the times table, while some 
requires repeated practice. 
A study by Mammarell et al. ( 2015) showed that working memory deficits have been 
found to correlate with both maths anxiety and dyscalculia, and both have also been linked 
to deficits in the cognitive domain. The study identified three types of working memory, 
verbal, visual ad visual-spatial. Verbal working memory is associated with the storage of 
verbal information and grammatical structures, visual working memory is connected with 
the storage of visual information, and lastly, visual-spatial working memory is related to the 
dimensional element of information storage. Findings indicate that children with maths 
anxiety manifest more deficits in verbal working memory as well as visual-spatial memory 
(especially when a large number of objects were involved). On the other hand, children 
with dyscalculia have poor visual-spatial working memory. These findings have 
implications for the support mechanisms that can be offered to children with dyscalculia 
and/or maths anxiety. Dyscalculia is a specific and persistent difficulty in understanding 
numbers, which can lead to a diverse range of difficulties in mathematics. it can occur 
singly but often co-occur with other specific learning difficulties, like mathematic anxiety.  
Dowker contends that 
Mathematical difficulties often co-occur exist with learners which exhibit symptom of 
dyslexia and other forms of language difficulty. In particular, learners with dyslexia usually 
exhibit at least some difficulty symptoms in learning number facts such as multiplication 
tables.  which can be said to be short methods of addition Learner with general learning 
difficulties tend to show similar arithmetical performance difficulties. (2009. p 11) 
It is important to note that the term ‘dyscalculia’ is not used in this research. This is 
because the starting point of the research is the observation that the education offered to 
learners with calculation operation skills difficulties in government schools in South 
Western Nigeria is not satisfactory, and the proposal that the use of teaching aids could 
greatly improve the performance of these students, whether or not they would be 
diagnosed as having dyscalculia 
On the implications for educational support, Swanson's (2016) investigation of instruction 
strategy for problem-solving accuracy in elementary school children came to the same 
conclusion, that children with mathematical difficulties do exhibit working memory 
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deficiencies. Swanson’s findings suggest that effective strategy interventions that focus 
primarily on enhancing controlled attention do enhance children’s working memory 
capacity. 
2.1.8 Motor coordination and Mathematical difficulties 
Another underlying characteristic of learners which has been proposed as having a 
relationship to the learning of calculation is motor. Coordination. Fosse (2004) describes 
motoric dysfunction as consisting of deficits in mobility skills which together can be 
referred to as visual-spatial-organisational dysfunction. He argues that these conditions 
can have an impact on the approaches learners use in selecting, controlling, and 
monitoring the strategies they use to solve problems or to learn. They include observing 
one’s behaviour, planning how to learn, and self-regulation (i.e. keeping oneself on task 
and not becoming distracted).  
A study by Gomez et al. (2017) also reported a link between numerical abilities of school 
age children and developmental coordination disorder (DCD), which is a disorder of motor 
coordination. In agreement with previous research, they found that children with motor 
coordination deficit underperform in tasks involving visuospatial processing compared with 
control groups of children. However, this was not the case with performance in number line 
tasks. A number line estimation task involves asking children to translate between 
numerical and spatial representations, for example, asking them to estimate the location of 
74 on a number line with 0 at one end and 100 at the other. The use of this task, in a 
structured mathematical language and educational intervention, enabled children to make 
the shift toward a linear representation of numbers, and that this enabled children with 
DCD to use efficient strategies to solve number tasks. 
2.1.9 Dyslexia and Mathematical difficulties 
A literature review by Elliott, et al. (2007) concludes that dyslexia is the most common 
learning difficulty in children. According to Reid (2007) the key characteristics of dyslexia 
include reading, writing and spelling difficulties. However, Reid argues that the term 
dyslexia is surrounded with confusion, as there is a range of definitions that describe it 
which include the following aspects: 
• the neurological and genetic causes of dyslexia 
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• the characteristic difficulties associated with dyslexia, such as phonological, visual 
and auditory processing difficulties 
• the associated characteristics of dyslexia – difficulties relating to memory, time 
management, processing speed, organization, and sequencing and planning 
• the need for over-learning and specific teaching approaches 
• the overlap with other conditions such as dyspraxia, dyscalculia and ADHD Reid ( 
2007. p 5) 
Regarding the last bullet point above, the overlap of dyslexia with other conditions 
especially “...dyscalculia suggests a connection between dyslexia and difficulties in 
learning mathematics. Kay and Yeo (2003) argue that most pupils who are dyslexic also 
encounter difficulties in at least some aspects of maths learning. As previously stated, this 
includes the acquisition of maths facts, although there may be reasoning strategies put in 
place by pupils to minimise the impact on their progress. Peters, et al. (2018) argue that 
the comorbidity between dyslexia and dyscalculia is surprisingly high. Their study 
investigated the brain activity of children with dyslexia, children with dyscalculia, and 
children with comorbid dyslexia and dyscalculia while performing an arithmetic task (dot 
arrays, digits and number words). Their findings indicated that children present different 
abilities at behavioural and neural levels. At the behavioural level, they assert that children 
with dyscalculia showed lower ability when subtracting dot arrays; however, at the neural 
level no differences were observed. They therefore suggested that although there may be 
differences in the brain activity at the behavioural level, the brain activity profiles of 
children with different learning disorders is similar when performing arithmetic tasks. 
Dowker reports that: 
…general evidence shows that arithmetical difficulties are part of ranges of ability that are 
exhibited by individuals. However, a few individuals do exhibit symptoms of difficulties with 
arithmetic, which do not conform with observed behavior in the general population: for 
instance, learners may be unable to recognize small quantities of objects (even as low as 
two or three) without counting them. The term ‘dyscalculia’ is sometimes reserved for such 
individuals with severe problems in mathematics difficulties. (2009. p 11) 
On a similar note, Thomson (2007) submitted that there are limited instances where 
numbers difficulties can be isolated from text and reading difficulties, and offered some 
strategies that the teacher can adopt to support their dyslexic pupils. 
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2.2 Approaches to teaching learners with mathematical difficulties 
Classroom practice has been identified as one of the key influences on students’ 
performance levels in mathematics. This concerns the pedagogical approaches employed 
by the teacher and the resources used to translate theoretical concepts to practice. 
Dowker (2009.p 3) comments that: 
There are several research guidelines findings that have an influence on the 
teaching approaches, regarding strategies for dealing with individual differences 
within a class, children with mathematical difficulties. can be subjected to activities 
in the provision of a variety of differentiated activities for different learners using 
cooperative learning approach on the same topics. Streaming and setting are 
sometimes used. For instance, some studies suggest that these approaches may 
have effects on low achievers’ performance, because they may give the teachers 
false expectations of sameness of ability and performance.  
2.2.1 Classroom Approaches 
In the UK ‘Guidance to support pupils with dyslexia and dyscalculia’ (Department of 
Education and Skills, 2001a) and the Special Educational Needs Code of Practice 
(Department of Education and Skills, 2001b) set out the Government’s strategy for SEN, 
and identified ‘risk’ and ‘protective’ factors that many professional and teaching 
practitioners use in their current definitions of SEN. Both Cole (2005) and Anders et al. 
(2011) describe how the identification of these factors in primary school is required if the 
problem is to be addressed. Kavale (2000) discusses the historical context of ways of 
supporting learners with calculation operation skills, advocating inclusive programme 
provision in main-stream classrooms. This approach needs particular consideration of 
training in the individualisation of instruction, which focuses on the needs of the individual 
learner. The National Council for Special Education of Eire states in their guidance on 
dyslexia that: 
The Individualized Education Plan is a useful tool which provides information on, and the 
development of an awareness of pupils’ needs at a level which is useable by all staff 
(NCSE Eire, 2020) 
 Henderson, et al., (2003) provide practical support for classroom teachers of learners with 
dyscalculia, including indicators for the identification of suitable learning approaches, how-
39 
 
to-help suggestions, a model agenda for an individual child, and teaching ideas. There are 
three areas in the model presented in the book, each of which shows a barrier to inclusion. 
Firstly, it is argued that learning objectives can be unsuitable for some learners, and that it 
is important to ensure that the learning objectives are suitable to a wide range of individual 
learning styles  
According to Dowker (2009) 
Individual differences cannot be ignored. As individual learners’ manifest different 
symptoms in learning processes ignoring the existence of individual alterations in any 
situations. does not make them disappear as the interaction of learner and the environment 
space lead to learning experiences. Individual differences are not solely created by the 
school environment, though they may be reinforced by it. Unless outcome performances 
are reduced for all learners, some learners will struggle and become discouraged, if their 
difficulties are not taken into considerations. Some learners will find tasks too easy and 
become bored. This is as a result of individual difference. Learners who are much better at 
some concepts of arithmetic will not be helped to use their strengths to overcome their 
challenges. (Dowker, 2009 p 35) 
Secondly, teaching styles should take into consideration the individual learning styles of 
learners with learning difficulties. Teachers should observe the kinds of mistakes which 
children make and use them to identify the specific problems that children have. Then they 
can adapt their teaching methods to the needs of the individual child, for example by using 
multi-sensory teaching methods. Thirdly, access is identified as an important aspect, 
referring to the right to use skills and knowledge. According to Henderson, et al.(2003), for 
pupils with dyscalculia, it can be argued that this involves teachers using visual and 
concrete resources in teaching these children from the known to the unknown, in another 
words, from a concrete perception to an abstract view. Dowker (2009. p 17) reported the 
importance of individualized teaching methods in fostering the strengths and discovering 
the weaknesses of the individual learner. Once the strengths and weaknesses of the 
individual learner have been identified, his or her mathematical needs should be explored, 
in relation to both short-term and long-term outcome. Curriculum is a determing factor in 
considering the standards applied to all learners. Most individuals with difficulties in 
calculation operation skills need adapted instruction materials or modifications in 
textbooks, assignments, teaching methods, tests and homework specialized materials.  
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Bird (2009) comments on the approaches to improving calculation ability for learners with 
learning difficulties. She also provides a detailed description of the relationship established 
in teaching these learners, taking into consideration the usual support required for each 
approach. In this way learners used the approach of ‘knowing-how’ to be successful in 
mathematical operations skill, and at the same time developing their calculation 
understanding. Bird provides a method of understanding the problems with existing 
instructional methods, and how to improve on them. The outmoded or traditional methods 
are not usually successful with many children with learning difficulties, or, in many cases, 
with any children learning to count and learn number facts for the first time.  
More recently, some researchers, including Robinson, Menchetti and Torgesen (2002) and 
Jordan, (2003) explain that learners can respond to answers quickly by employing 
calculation principles or “shortcuts method of reasoning”. This can be simply done by 
grouping numbers together to get correct answers, for instance, (2+2 = 4, so 2+3 = 5). 
Also, this can be done by associations among procedures. As an example (6+4 = 10, so 
10-4 = 6). This is in agreement with recommendations in the United States by the National 
Research Council (2001) which advocate that teaching in these methods can be more 
beneficial than rote repetition without connection to a calculating plan. Using memorisation 
and repetition in mathematical or arithmetic calculations, places unnecessary emphasis on 
associative recall, which is an area of weakness in learners with mathematical difficulties. 
Geary (1993) explains that as learners become more confident in the skills of calculation, 
less emphasis or attention will be placed on counting off their fingers. 
Dowker (2009 p 17) explains that one possible approach, which has often been used in 
practice, is to divide children into ability groups, thus reducing the level of individual 
variation in any given class. This may involve children being placed in separate schools or 
classes according to supposed overall ability; or in 'sets' specifically for mathematics. This 
avoids some of the problems that occur when individual differences are totally ignored. 
Boaler's (1997) cautions in his study that this can create its own problems. Some children 
may be labelled as 'failures' or 'no good at maths' and live down to expectations. 
Resources may be concentrated on pupils who are regarded as more able, and the 'less 
able' classes or sets may be assigned to weaker or less experienced teachers.  
Lou, et al. (1996. p 18) argued that Individualized and small-group work within a class by 
their study, carried out a meta-analysis of ability grouping and small group work within 
classes, in a variety of school subjects. In contrast to most findings with regard to setting, 
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this study indicated that within-class grouping had a positive effect on the performance of 
low achievers; but only if it was accompanied by provision of appropriate materials and 
activities.  
2.2.2 Clinical approaches to teaching 
‘Clinical’ teaching has an important role in this research. Lerner’s approach to teaching 
identifies learning problems as a condition which can be resolved by the application of a 
therapy. ‘According to Kim, et al., (2009), clinical teaching entails an initial process of 
evaluating or assessing the needs of the learner. This assessment then provides the data 
that will inform the specific support that could be provided in meeting the identified need of 
the learner, for example the specific learning activities that will enhance the learning and 
development of the learner. The process of clinical teaching also involves the core 
curriculum and learning outcomes that are employed to guide the process of classroom 
activities, and the evaluation of learners’ performance. It is argued that an effective 
structure will assist clinical teachers to make an atmosphere and opportunities for learners 
to learn. 
Teaching is a continuous process, where each stage of the process links to the next and it 
can be viewed like a cycle. The objective of clinical teaching is to lead learners in 
discovering knowledge for themselves; the teacher inspires this discovery through careful 
instruction arrangements that lead in that direction. Self-discovery is a situation where the 
teacher provides structure and learning activities for the learner to be able to engage in a 
step by step process. In the case of clinical teaching, the teacher does not dominate the 
teaching and learning process, also, it is not about giving out information or merely 
demonstrating skills. Instead, teaching is about involving the learner as an active 
participant in this act of learning. The teacher is a resource person with information to 
share in supporting learning and gaining new information and skill Burn & Mutton, (2013) 
2.2.3 The six steps of clinical teaching approaches.  
The process of clinical teaching approaches includes six steps (J. W. Lerner & Johns, 
2011) which are an assessment of the learners learning difficulties in calculation operation 




Figure 2: Clinical teaching cycle. Planning of instruction methods to be used after obtaining the 
data of difficulties that are exhibited by the learner. Source: (Kim, Rhee, Burns & Lerner, 2009, 
p.222). 
4. Identify outcome: Learning outcomes are statements of what a student is 
expected to know, understand and/or be able to demonstrate after completion of a 
process of learning.  
5. Planning learning: Developing the approach to planning for learning. Identify what 
decisions that needs to be making in the teaching and the evidence of student 
learning that needs to be collected to inform these decisions. Identify students' 
starting points and how to plan to move them forward successfully.  
6. Learn: Approaches to Learning area includes emotional, behavioural, and 
reasoning self-regulation under an instruction to guide teaching practices that 
support the development of the skills. 
7. Observed practice:  
1) Observation: Look, understand what you are looking for and be objective.  
2) Listen: pay attention to the interactions of the individual child with different adults 
and children.  
3) Record: accurately note important features of a child's responses, behaviour, 
learning and development... 
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8. Feedback: Feedback is a process in which learners make sense of information 
about their performance and use it to enhance the quality of their work or learning 
strategies.   
9. Assessment: Assessment for learning is best described as a process by which 
assessment information is used by teachers to adjust their teaching strategies, and 
by students to adjust their learning strategies. Assessment, teaching, and learning 
are inextricably linked as each informs the others. 
As previously indicated, the identification of outcome of the entry performance of the 
learner is the first step in clinical teaching which will provide the specific learning profile of 
the learner. This profile will suggest areas of strengths and weakness of the learner. 
Subsequently, the profile and data collected on the learner are stated as objectives to be 
achieved by teacher in the learning process Dowker (2009. p19) explains that 
 …achievement performance level of the learner can be provided by administering 
Standardized tests of mathematical achievement. However, they do not describe individual 
strengths and weaknesses. "Learners with identical or near-identical scores may have 
entirely different abilities and weaknesses if an item analysis is made" (p. 14) (a point also 
made by Ginsburg, et al.,1977.) By using tests which differentiate between different 
components of mathematics, such as the NFER's 'Profile of Mathematical Skills', and the 
National Curriculum Standardized Assessment Tests.  
The second step is the planning learning of what to do after obtaining the first step data 
which can be said to be the learner’s present level of knowledge and skills and other 
features that may influence achieving specified outcomes. This involves gathering data on 
whether the learner has the criterion knowledge and skills for the clinical situation at hand 
and for completing the learning activities. For instance, what are the new methods of 
teaching to be explored in the lesson plan, and the types of adapted teaching aids or 
resources to be used? 
The third step in clinical teaching is learning, that is, the implementation of the proposed 
teaching plan activities, and the delivery of instruction. The main considerations here are 
clinical practicum, or micro-teaching to be met in the clinical component of the course or 
the learning session, and with the individual learner met which include emotional, 
behavioural, and reasoning self-regulation under an instruction to guide teaching practices 
that support the development of the skills. Doing the micro teaching there are some 
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variables that need to be considering which include the efficiency of the new adaptive 
methods of individualisation of instruction, According to Ineson, (2017): 
Incorporating exploratory talk in classrooms requires teachers to develop a new pedagogy 
(Goos, 2004; Hunter, 2005). Murphy (2015) attempted to investigate this by designing an 
intervention programme for teachers to use with their pupils. She found that despite 
considerable information being provided on the features of exploratory talk, the teachers in 
the project interpreted this in different ways. For example, one teacher continued to 
dominate classroom talk and another failed to encourage pupils to discuss their developing 
ideas, and instead focused on talking about their final solutions. (Ineson, 2017, p.2).   
Ineson also considers the usefulness of teaching instruction as a medium of impacting 
knowledge and learning activities that is best understood by the learner in their 
environmental setting, and teacher availability to guide learners. This is the intervention 
phase in the micro-teaching process, which is the actual teaching of learners in the 
intervention setting either on site or at a distance by a specialist trained teacher. Using 
new methods of some learning activities, the teacher has a direct instructional role, for 
instance, demonstrating interventional new methods to learners and also using 
questioning techniques to identify the target learners’ areas of strength and areas of 
weakness. 
The fourth step is the observation practice of learning and performance. According to  
Gaberson, et al., (2015) writing in the context of clinical teaching in nursing, this serves 
two purposes: determinative of the strength of the learner also the collective weakness of 
the learner in the taught intervention lesson. Observation that is determinative of the 
learner strength and weakness is not intended for grading purposes; instead, it is designed 
to identify what the learner has been able to achieve and also additional learning needs as 
a basis for further instruction. Collective assessment, in contrast, takes place at the end of 
the learning process to determine whether the course consequences have been attained 
and skills developed. Collective assessment provides the basis for decisive grades in 
certifying skill. Dowker contends that 
 Close inter-personal oobservations by the teacher reveal individual learner strategies and 
working patterns during school mathematics lessons,  asking the learner questions about 
their written work which may lead to reflection and reconsideration. Thus, close inter-
personal observation can involve both assessment, for example, differentiating between a 
mathematics learning difficulty and a specific misunderstanding difficulties exhibited by a 
learner. Limitations of this approach are that a teacher rarely has the opportunity for 
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extensive work with an individual child, so that some of their working processes will 
inevitably go unobserved. (2009, p.19) 
The fifth stage is the feedback of the symptoms or weakness that has been identified 
during the evaluation of the performance of the learner in the micro intervention teaching 
lesson. For instance, the collective weakness of the learner in the taught intervention 
lesson, such as omission of numbers during calculation or confusion of signs, (as an 
example, + or x sign) or is a process in which learners make sense of information about 
their performance and use it to enhance the quality of their work or learning strategies. 
The six stages are assessment process that leads to the first step of identifying outcome. It 
is a process by which assessment information is used by teachers to modify their teaching 
strategies. According to Dowker, assessment may take the form of testing, interviews with 
learners or parents, and/or observation.  
Learners interviews can investigate learners’ self-ratings and attitudes and provide a more 
precise analysis of learners learning difficulties,. Such information could not be easily 
obtained from a standardized test.  it should be noted that there is a correlation between 
children’s self-ratings and actual performance. (2009, p.19) 
That is the rationale for the method being referred to as a clinical teaching cycle: Despite 
these numbered steps, 
The process of clinical teaching is not linear; instead, each component influences others. 
For example, clinical evaluation provides data on further learning needs of students that in 
turn suggest new learning activities. Similarly, as the teacher works with students, 
observations of performance may alter the assessment and suggest different learning 
activities. (Kim et al., 2009, p.219)  
2.2.4  Basic Clinical Evaluation on Outcomes or Skills 
According to Thompson and Bonnel (2008), clinical evaluation should be based on present 
outcomes, clinical objectives, or competencies that are then used to guide the evaluation 
process. Without these, neither the teacher nor the student has any basis for evaluating 
clinical performance. These outcomes or skills provide a framework for teachers or 
facilitators to use in observing performance and for arriving at judgments about 
achievement in clinical practice. The teacher’s observations and subsequent assessment 




There will be no justification for employing these methods if they are not based on 
providing continuous feedback by the teacher to the learner about their performance, and 
how they can improve it. El-Naggar (1996) explained some frequently occurring features of 
learners with specific learning difficulties in mathematics. Not every learner will have all of 
these features; and they can also be found in some learners without mathematical 
difficulties. They include problems with short-term memory/working memory; problems with 
long-term memory; directional confusion; visual perceptual difficulties; sequencing 
problems; spatial awareness problems; difficulties with mathematical language; lack of 
problem-solving strategies; and motor perception difficulties. The response should be 
based on the teacher’s assessment that enables the learner to reflect on their 
performance, which helps to identify their weaknesses or area of learning needs, and 
which enables them to address them. Thompson and Bonnel. (2008). The feedback 
provided by the teacher may be verbal, by describing observations of performance and 
explaining what to do differently, or visual, by demonstrating correct performance. Also, 
feedback should be complemented by further teaching by the teacher or by working with 
the learner to identify suitable learning activities. The decisive goal is for the learner to 
progress to a point at which they can judge their own performance, identify teaching aids 
for their learning, and use those teaching aids to further develop their capabilities. 
Thompson and Bonnel (2008, p.290) highlighted that, for feedback to be useful, the 
learners need to reflect on the proof communicated to them and take an active action. 
Learners must have an underlying knowledge base and beginning skills to judge their own 
performance. Brookhart and Nitko (2011) proposed that responses to performance also 
recognise the possible causes or reasons why the learner has not achieved the learning 
results. Sometimes the reason is that the learner does not have the precondition 
knowledge and skills for developing the new skills. As such, it is critical for teachers and 
instructors to begin their clinical instruction by measuring whether the learner has learned 
the necessary concepts and skills, and if not, to start again. 
2.2.5 Documentation and Intervention for learners with mathematical difficulties 
2.2.5.1 Early intervention 
Gersten, Jordan and Flojo (2005) discuss the early issues that needed to be considered in 
the intervention programme of learners with dyscalculia in order to achieve early 
identification of mathematical difficulties that learners encounter in the classroom. For 
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example, whether reading problems influence the difficulties encountered in solving 
mathematical or arithmetic problems. They argue that it is important to identify early 
symptoms of mathematical difficulties, so as to adapt methods of instruction to learning, 
and perhaps prevent later difficulties. 
As Dowker explains  
interventions can take place successfully at any time. However, it is good that interventions 
should take place at an early stage, partly because mathematical difficulties can affect 
performance in other aspects of the curriculum, this may have an adverted impact on 
development of negative attitudes and mathematics anxiety. 
 Planning intervention there is by now overwhelming evidence that arithmetical ability is not 
unitary. It is made up of many features, ranging from knowledge of the counting sequence 
to estimation to solving word problems. discrepancy in any one of them can occur relatively 
independently of difficulties exhibited in the others. Thus, interventions that focus on the 
particular components with which an individual learner has difficulty are likely to be most 
effective. (Dowker, 2009, p.15). 
Both Geary. et al, (2000) and Gersten. et al, (2005) advocate early intervention in 
remediating mathematical difficulties among young learners in classroom instructional 
practice  Also Fuchs et al. (2002) and Robinson, et al. (2002) support the importance of 
early intensive intervention among target learners in classroom practice. One of the 
benefits ascribed to early intervention is increased confidence and correctness of basic 
mathematical skills combinations. Other benefits identified are efficient counting strategies 
and the development of some of the foundational principles of number sense. Fuchs et al. 
(2002) state that there is a need for differentiated intervention in classroom practice as 
highlighted by the findings from previous studies.  According to Dowker  
,..Intervention with school-age children’s arithmetic can benefit from several individualized 
opponent-based intervention projects that consider individual children's strengths and 
weaknesses in specific components of arithmetic, and the ways in which they use 
mathematical rules and strategies, including misapplications of rules.  Some of these 
projects are totally individual; some include small-group work at least in part, but include 
individualized assessments. (Dowker, 2009 p 29) 
Such intervention methods have a long history; several such methods were practiced and 
used in North America in the early twentieth century. Recent interventions have included 
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Denvir and Brown’s intervention programme; and currently Mathematics Recovery and 
Numeracy Recovery. In this study Interventions currently used within the National 
Numeracy Strategy is being considered 
2.2.5.2 Teaching resources and training 
Gulliford. et al, (1990) argue that special needs young learners can learn from a wide 
range of resources, including resources that have not been especially developed for them. 
The choice of instructional materials has a great influence on the success of participants in 
any education programme. This is especially true for participants with learning difficulties, 
because they typically find many of the unsuitable resources difficult or impossible to 
understand and use. Lowenbraun et al. (2000) note that the selection of materials is 
important because it affects the content, quality and general competence of the 
instructional programme. They point out that teachers have three options in choosing 
instructional materials to be used in the classroom.  
a) Adopting commercial material and using it as designed 
b) Adapting commercial material to fit the instruction needs of a specific student 
c) Making new materials, reviewing the literature on the use of instructional materials, 
and how the use can be improved (p. 186). 
Hasselbring (1997) indicates that competency in mathematical skill concepts requires a 
step-by-step process of learning, and that competency in lower level processes will lead to 
success in higher level mathematical skills concepts. Instructional techniques have been 
identified as a means by which some learners with mathematical difficulties may 
successfully practice and learn. A range of activities can be used to achieve this, including 
flash card drills (Schiller, 1996). According to Dowker (2009), The Mathematics Recovery 
programme was planned in Australia by Wright and his colleagues 
 (Wright et al, 2000, 2002). In this programme, teachers provide thorough individualized 
intervention to low-attaining 6- and 7-year-olds. Children in the programme ‘receive’ 30 
minutes of individualized instruction per day over a period of 12 to 14 weeks. The choice of 
topics within the programme is based on the Learning Framework in Number 
divides the learning of arithmetic into a numbered list which allows learners in developing 
some simple counting, with few numerical skills; secondly, perceptual, that is, learner can 
count objects and sometimes add small sets of objects that are present; thirdly symbolic, 
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that is, learners can count well and use 'counting-all' strategies to add: fourthly, counting-
on, that is, learner  can add by 'counting on from the larger number' and subtract by 
counting down; also allow learners to read numerals up to 100 but have little 
understanding of place value; and some number facts; learners are able to use some 
derived fact strategies; also can multiply and divide by strategies based on repeated 
addition; which may have difficulty with carrying and borrowing. 
Mercer (2007) reports queries about the teaching of learners with mathematical difficulties. 
He offers a directory to the practical and environmental materials which can be adopted by 
classroom teachers. Attwood, (2002) further observes the ways in which multi-sensory 
teaching and learning can help learners who have not grasped the basic function of 
mathematical skills concepts. Attwood suggested methods of teaching that involve 
carrying out class activities to demonstrate concepts of mathematical skills to learners.   
The use of manipulatives with learners with mathematical difficulties  
Boggan et al. (2010) advocate the importance and advantages of using ‘math 
manipulatives’, which can come in various forms. They define manipulatives as “Physical 
objects that are used as teaching tools to engage students in the hands-on learning of 
mathematics” Boggan.et al, 2010, p.2). Seefeldt and Wasik (2006, p.249) emphasise the 
importance of this, as the foundation for children’s mathematical development is 
established in the early years. Boggan, et al, (2010) also argue that learners with 
mathematical difficulties should have a variety of materials to work with. They should also 
be given opportunities to sort, classify, weigh, stack and explore those materials in order to 
develop their mathematical knowledge and understanding. The use of manipulatives plays 
a significant role in this process. Bryant, et al (2008) also propose that: 
A good manipulative bridges the gap between informal math and formal math. To 
accomplish this objective, the manipulative must fit the developmental level of the 
child Bryant, et al, 2008, p.20)  
This implies, for instance, that different teaching aids should be used for different 
mathematical ability levels of children. Also, these should be used correctly by allowing the 
children to initially understand the fundamental mathematical concept being taught rather 
than just moving the manipulatives around. It can then be argued that the use of 
manipulatives during the lesson in the classroom activities as indicated by related literature 
stipulates that mathematical skills are enhanced when the manipulatives are used 
appropriately. Many studies also recommend that manipulatives improve learners’ long-
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term and short-term preservation of mathematical concepts. Boggan, et al (2010, p.3) 
suggest some manipulatives that can be used in the classroom, which include dried 
beans, bottle caps, cubes, blocks, tiles, counters and fraction slips. They recommend the 
use of counters to teach one-to-one correspondence, ordinal numbers, and basic addition 
and subtraction. These are usually local materials that are familiar with the children and 
that can also be easily accessed by teachers.  
Working with manipulatives also gives learners the chance to reflect on their experiences, 
not only in developing mathematical skills, but also in their daily living activities. As 
asserted by Seefeldt and Wasik: 
these experiences help children think about their world in alternative ways and help them 
understand that there are multiple ways to solve problems. Generating multiple solutions to 
problems in mathematical skills, an essential strategy in mathematics  Seefeldt and Wasik, 
2006, p.250). 
2.2.5.3 The use of games and mathematics learning  
The use of play or games has been proposed as an alternative way that has great 
potential in developing meaningful learning and children’s mathematical thinking through 
schematic representations. This is more so when these are situated in the context of 
children’s cultural identity.  van Oers, (2009)  asserts that in the context of children’s play, 
actions with numbers can be conducted in a more meaningful way that makes sense to 
learners. In developing mathematical thinking, van Oers advocates the adoption of 
Vygotsky’s  cultural-historical activity theory that views human development as the 
engagement with meaningful cultural activities through the use of cultural tools (Vygotsky, 
1978). These tools are considered as a special type of objects which include words and 
symbols. Van Oers describes five conditions for learning that have been proposed within 
the context of the cultural-historical approach, and which have been deemed to be 
important for the understanding of mathematical learning (van Oers, 2009, pp. 26-27). 
These are summarised below. 
Meaningful learning – This entails cultural meaning, including objects, goals and tools or 
symbols, and personal meaning which are values that make sense to the individual 
including interests, attitudes or dispositions. In other words, these have implications for 
cultural and personal identities of the individual learner. 
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Participation in cultural practises – the cultural practises can vary, and these include the 
school context as well as authentic or simulated contexts that are relevant to society roles. 
For example, “shop owner, doctor, artist, carpenter and so on” (van Oers, 2009, p.26). 
Help of more knowledgeable others – in the context of children learning, this can be adults 
that are able to provide and supervise the appropriate use of cultural tools. In the school 
context, this can be the teacher. 
Leading activity – this is dependent on the children’s (or learners’) developmental level and 
their motives. It is advocated that up until the age of 7 and 8, children learn best through 
play activities. After the age of 8 they are more inclined to engage in intentional learning 
activities. 
Communication – this is central to learning, and mathematical thinking development 
entails the communication between the child (and learner) and others through the use of 
specific procedures. Ineson (2011) described design-based research that used theoretical 
teaching to create an effective programme for trainee teachers to improve their mental 
mathematics knowledge for teaching. She asserted that: 
The comments from teachers about the effect that working through examples together had 
on their confidence suggests that whilst the purpose of these activities was to develop the 
foundation dimension of subject knowledge, through engaging in discussion about 
alternative approaches, an additional result was an increase in the transformation domain 
as they identified different ways of approaching the teaching of these problems. It also 
developed the connection  domain as they became aware of a variety of approaches to 
solving the problems. (Ineson, 2017, p.7) 
In summary, van Oers (2009) proposes that the use of play in a meaningful context is a 
productive strategy that teachers can adopt in engaging in mathematical interaction with 
children, and in developing their mathematical thinking. 
The use of instructional materials focussed on calculation operation skills has also been 
advocated in supporting learners to develop their mathematical skills. For instance, digital 
educational games are proving to be effective in increasing learner enthusiasm and 
engagement in the classroom as they are suitable for a range of learning preferences. A 
study conducted by Dele-Ajayi (2018) in a city in the South Western part of Nigeria 
suggests significant improvements in young people’s attitude and engagement with 
mathematics. The use of learning technologies affords the opportunities to contextualise 
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theoretical concepts and also provides hands on learning experiences. The use of learning 
technologies also provide access to instant information and in some cases, immediate 
feedback which can support self-regulated learning  Zimmerman and  Labuhn (2012) and 
which are deemed to enhance motivation and the development of cognitive and 
metacognitive performance. Learning technologies can also support learning and re-
learning with minimal teacher influence as learners can attempt tasks, make mistakes, 
retry and learn from the feedback provided. This potentially empowers learners to take 
ownership of their learning, and fosters autonomy with minimal intrusion. Although the use 
of digital games is seemingly infallible, some potential drawbacks have also been identified 
especially in respect of lack of empirical studies on learning outcomes and digital. As an 
example, there have been concerns about the lack of rigour and empirical studies that 
have investigated learning outcomes and educational digital games, for example in the 
meta study by Girard, Ecalle and Magnan (2013) 
A study by Dele-Ajayi (2018) used a 2D digital educational game, Speedy Rocket that 
could be accessed from any digital device with a web browser. A study group was set up 
which engaged in traditional mathematics lessons for 15 minutes and then played the 
digital educational game for 15 minutes every day for two weeks. Statistical analysis of the 
results indicated that the attitude of pupils who played the digital educational game, 
Speedy Rocket improved compared to those who did not. Also, classroom observation 
demonstrated that the use of the digital educational game enhanced both autonomous 
learning and classroom interaction and engagement. On the whole, the findings indicated 
that the classroom dynamics were more collaborative and active in the teaching and 
learning of mathematics. Although  Dele-Ajayi, (2018) study was not specific to learners 
with mathematical difficulties, the findings and insight could make a positive impact on the 
motivation, engagement, learning and achievement of pupils with mathematical difficulties. 
As a caution and in comparison to the findings of Dele-Ajayi the findings of earlier research 
on mathematics intervention for children with special needs by Kroesbergen, Evelyn & Luit 
(2003) provides a different perspective. Apart from the difference in setting, the latter study 
was also a meta-analysis of 58 different studies that focused on mathematical 
interventions for special needs children in elementary schools. Kroesbergen and van Luit 
focused their interventions on three different domains: preparatory mathematics, basic 
skills, and problem-solving strategies. They found that the use of direct instructions and 
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self-instruction were more effective than mediated instruction, and that computer aided 
instruction and peer tutoring strategies were less effective strategies. 
2.3 Approaches to teaching mathematics – the Nigerian context 
2.3.1 School environmental factors and Mathematics teaching effectiveness in 
Nigeria 
Ilori (2003) argues that mathematics is highly significant in day to day human activities. It is 
thus considered a core subject at the primary and secondary school levels in the 
educational system in Nigeria, as described by Olubodun (2008) Although there have been 
some successful efforts in making the teaching of mathematics effective in the Nigerian 
context, including huge investments in infrastructure and teacher training, student 
performance and achievement have been below the expected standard (Amoo, 2011). 
This has mainly been attributed to “family values and climate, school environment, 
teachers’ factors, society’s view about mathematics, peer pressure, and test-taking 
anxiety” (Amoo & Disu, 2012, p.2). At another level, there is the issue of self-efficacy of 
both students and their teachers. On one hand, students do not always have the 
confidence that they can succeed, and on the other hand, teachers do not always have a 
great perception of how they can affect their students’ learning This led Amoo and Disu 
(2012) to conclude that the characteristics of the teacher, their teaching effectiveness, and 
the school environmental factors are significant in enhancing students’ achievement. On 
the effectiveness of school Adewale and Amoo (2003) had previously identified some key 
variables including: instructional leadership provided by the school head, curriculum, 
learning objectives, learning activities, and achievement measures.  
Amoo and Disu’s (2012) study also recommends that attention should be placed on the 
profiles and dispositions to effectiveness of in-service teachers as a way of improving 
teacher effectiveness in schools. This has implications for the best way to impart the 
knowledge of mathematics through new methods of teaching mathematics, especially with 
the use of e-learning approaches.  
2.3.2 Parental involvement for children with calculation operation difficulties 
Parental involvement of children with mathematical difficulties is also important. In Abdul-
Adil, J. K., & Farmer Jr,( 2006). Asserts that the level of parental involvement in a learner’s 
education is strongly related to the progress made by the learner in the school. The US 
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government noticed the importance of parental involvement in their learners’ education 
which led the US congress to add this of parental involvement policy to their National 
Education Goals. Dukes & Smith (2007) argued that there is a need to reinforce learning 
especially at the foundation level of cognitive development in mathematics skills learning. 
They suggest that for improvement to take place in intervention programme of special 
needs learners there must be positive partnership between the parents, the learner and 
the teachers, in order to ensure the best support and perfect outcome for all young 
learners. ‘Parenting Programmes for Families at Risk’, Barrett (2003), is an example of the 
kind of intervention that can be made. She provides examples, with in-depth extracts from 
a range of existing programs. The programs support parents in making informed choices in 
an increasingly significant area of social intervention. Parental involvement might have 
implications for the development of mathematical skills of learners with mathematical 
difficulties in Nigeria. 
2.3.3 First language and bilingualism as instructional language in teaching and 
learning of mathematics in Nigeria 
A person’s ‘first language’ is the language of their origin, which is used in expressing 
understanding of the societal norms and of our early communal relations, that is, the 
language a person learned from birth or speaks confidently and understands best. English 
is used as the official language of instruction in Nigerian schools while the first language is 
used when learners fail to comprehend an idea that is being conveyed in the classroom. 
According to Ndamba (2008), when the first language of the learner is not employed, the 
learner struggles to understand the concepts being taught in the classroom Cummins 
(2006) agrees that when the first language is used, the learner benefits. Although the 
Nigerian National Policy on Education  made provision for initial literacy in the first 
language or mother tongue at pre-primary and junior-primary levels (Awanbor, 1995), 
findings indicate that a relatively inferior status is accorded to Nigerian languages in the 
school system (Emanajo, 1999). A more recent study by Benson (Benson, 2005) sought to 
determine the state of language policy and practice in Nigerian primary education. This 
study indicates that there is some confusion in the initial use of mother tongue medium of 
instruction in primary schools and the implementation of the policy Benson asserted that 
few schools were able to demonstrate an understanding of the use of mother tongue as a 
medium of instruction.  
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A range of studies have also supported the use of bilingual instructional methods as they 
are deemed to improve basic education in developing countries, for example Baker (2006), 
Benson (2002) and Cummins (2000). Specifically, research findings from bilingual 
education in Nigeria indicate some key benefits to learning and development (see  
(Afolayan, 1976) and (Williamson, 1975)). Some of these benefits include the ease of 
communications and interactions between the teacher and the learners, and the 
opportunities to seamlessly bring the domestic culture and language into the classroom 
environment. Some factors such as increased motivation, identity formation and 
empowerment have also been identified. 
Igboanusi (2008) contended that bilingual programmes have not been thoroughly 
implemented in the school system. For him, a successful implementation requires the 
cooperation of key stakeholders including teachers, administrators, learners and their 
parents. Other suggestions provided by Igboanusi (2008) for improving bilingual education 
in Nigeria include: 
a) Initial and increased focus on the development indigenous languages and culture. It 
is suggested that a solid foundation in English be established by initially teaching of 
English as a subject for up to 6 years before it is used as a medium of teaching. 
b) A more even model of bilingual schooling system for all schools should be 
implemented by the Ministry of Education. This should take into consideration the 
language and culture of the learners. 
c) Teachers should be bilingual in the indigenous language and English language. 
They should have up to degree or certificate level qualifications, and should also be 
trained in bilingual methods. 
2.3.4 Critics of bilingualism and the use of the first language in the early years of 
education 
A school of thought argues against the use of the first language as the medium of 
teaching. One position is that the first language may not be capable of expressing 
contemporary ideas. Another view is that multilingual teaching causes misunderstanding of 
the concepts been taught, meaning that the first language must be discouraged for a 
second language to be learned The thinking is that the second language is the official 
communication that is accepted for further education, work and other opportunities that are 
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open for the learner in future. This led to the option by parents of habitually deciding for 
second language when offered with the option of one. The English language offers contact 
with education, high position and all the assistance that come with it. Some parents and 
teachers have confidence that in order for young learner to acquire a second language, 
and to support them in succeeding at school, learners should use the second language not 
only at school but even at home. As a result, the first language is not reinforced at home, 
leading some experts to warn of the wearing down of our first language in future 
generations. 
A number of barriers need to be addressed when developing and sustaining bilingual 
programmes. Foremost, socio-political conditions need to be considered and language 
policies and curricula as well as teacher education programmes need to be developed 
(Garcia, Skutnabb-Kangas, & Torres-Guzmán, 2008) 
2.3.5 Problems with appraisal and evaluation 
According to Anikweze (2010) appraisal is a methodical procedure of defining the degree 
to which the learners have attained the specified instructional goals. The normal practice 
of teaching in Nigerian schools is that teacher picks topics without prior knowledge of 
individual learners abilities, that is to say not assessing their areas of weakness in 
calculation operation concepts as suggested by Garofalo and Kroll (1989).  
According to Lesh and Doerr (1989) most textbooks do not provide opportunities to 
learners in differentiating problems that require different solutions, for instance, the use of 
multiplication as a short method of addition (for example, 2 x 3 = 6, rather than  2 + 2 + 2 = 
6), and so this skill is not evaluated. Moreover, the use of key words in mathematics that 
have not been fully understood by the learner may lead to inaccurate assessment of the 
learner in the classroom. Inappropriate use of these words may “send wrong 
communication of what to do in mathematics operation concept to the learner” (Van de 
Walle, 2004, p.152). In this way, the dependence on keywords in mathematics operation 
concepts during selecting an operation or in solution procedures with a learner with 
calculation operation difficulties may lead to incorrect labelling of the learner. 
2.3.6   The scope and effectiveness of Stake’s Countenance of Education model as a 
research tool 
 According to Rossi and Freeman (1985, p.19), evaluation is an activity that adopts certain 
procedures in assessing the application of a program. This is a very old reference, why I 
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am using it.? is the discussion of Stake procedures in assessing the application of a 
program.  Tompong and Jailani (2019) take a similar perspective that views evaluation as 
a systematic activity, which consequently needs to be organised with an appropriate 
procedure of activities in its implementation. Stake’s Countenance Model is an evaluation 
model developed by Robert Stake in 1967. The word ‘countenance’ in Stake’s framework 
refers to the different faces that educational processes show when viewed from the 
perspectives of the different people who take part in them. A major strength of Stake’s 
matrix is that it clearly distinguishes between evidence and judgment. More exactly, 
judgment involves conveying a weight or a position to a set of standards. Stake (1996) 
argues that evaluation can provide an overall picture of the implementation of a program 
so that it can be given consideration afterward. It means that an evaluation model must be 
able to provide comprehensive information about what is being evaluated, both the 
measurement results and judgment. After reflection, Stake’s framework was identified, 
because it has several characteristics which could contribute to structuring the inquiry. 
• An ambition to move beyond description to judgment 
• A need to represent a complex context. 
• A need to represent and respect a wide range of perspectives 
Stake’s Countenance Model consists of two activities: description and assessment. Each 
activity consists of three aspects that are of concern to an evaluator in evaluating a 
program, namely, Antecedents (Context), Transactions (Process), and also Outcomes 
(Output) (Kaufman & Thomas, 1980). Stake’s Countenance of Education evaluation model 
is widely used in research evaluating the learning process, despite being developed 50 
years ago, it is still relevant. Stake himself has remained active in the field in the twenty-
first century and has continued to develop his methods. In more recent years he has 
published a chapter on ‘Responsive Evaluation’ (Stake, 2002). Stake sets out the basic 
structure of his model as follows:  
In order to evaluate, an educator will gather together certain data. The data are likely to be 
from several quite different sources, gathered in several quite different ways. Whether the 
immediate purpose is description or judgment, three bodies of information should be 
tapped. In the evaluation report it can be helpful to distinguish between antecedent, 
transaction and outcome data. (Stake, 1967 p.5)  
Tompong and Jailan (2019) investigated effectiveness of the evaluation of the 
programme,of a mathematics learning program in primary education using Stake’s 
58 
 
Countenance of Education evaluation model in some theoretical studies of evaluation 
and learning. Similarly, Lukum, (2015) uses Stake’s model to assess the junior high 
school natural science learning program in Bone Bolango Regency, using observation, 
interview, and documentation techniques to obtain information. The outcome of this 
study illustrated that learning planning does still not conform to the standards identified in 
the study, and its outcome scores of students’ grades do not meet the agreed 
appropriate minimum criteria, or Kriteria Ketuntasan Minimal (KKM) grades. This study is 
related to research conducted by Dole & Wibowo (2013) which used Stake’s framework 
to examine teachers' understanding of the School-Based Curriculum (SBC) in several 
elementary schools in Ende. They showed the skill of the teachers in implementation of 
SBC (planning, implementation, and assessment) was still at a low level and that this 
could have adverse effects on results in the implementation of SBC in the classroom.  
2.4 Concluding comment 
In summary, a great deal of relevant literature has been identified, both describing the 
situation in teaching maths in schools in Nigeria, and in the global context. However, it is 
clear that the literature does not resolve the research questions set out in section 1.6. 
Given the state of knowledge shown in the literature review, I now move on to describing 
the research that was undertaken to understand better what the current situation is, and 




3.1 Methodological approach 
An important issue in research is the question of methodology and the procedures which 
are related to the diverse research traditions. As Fisher asks, “What argument or evidence 
would justify me in asserting this conclusion to be true?” Fisher( (2004), p.22). Moreover, 
each researcher brings to their work a set of interconnecting philosophical expectations 
and positions, as discussed by Knight and Cross (2012). These shape the researcher’s 
view of the world which affects their research and results. Because of this, a discussion of 
methodology also needs to be clear about the logical expectations that underlie research 
expectations and procedures.  
To facilitate analysis of underlying approaches, expectations and procedures can be 
grouped together and considered as paradigms. A research paradigm is “...a loose 
collection of logically related assumptions, concepts or propositions that orient thinking and 
research” (Bogdan, 1998 cited in Mackenzie and Knipe, 2006, p.2). A paradigm is an 
overall conceptual framework within which a researcher may work; it can be regarded as 
the “Basic belief system or worldview that guides the investigator” (Guba & Lincoln,1994, 
p. 105). 
The procedures used within a paradigm are also referred to as ‘research methods’. Taylor, 
Bogdan and DeVault (2016) state that ‘research methods’ identify the way we approach 
problems and seek answers. In the final analysis, a methodology must be judged by how 
well it enables the researcher to answer their questions, and to inform their research 
purposes, rather than how well it matches a set of conventions (Howe, 1990). 
Research purposes are established by objectives, for example ascertaining a new truth 
based on the investigator’s hypothesis or exploring and unravelling people’s multiple 
perspectives in natural field settings. Goei (2013) further states that the following seven 
questions are important in determining an appropriate research method: 
• Do the methods chosen provide data which can answer my questions? 
• Are the background assumptions coherent? 
• Are the methods applied well enough that the results are credible? 
• What am I claiming that I know? 
• What evidence have I gathered to show it? 
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• How confident am I about what I have shown? 
• To what extent can this new knowledge be generalized? 
Accordingly, this chapter describe my research paradigm, assumptions, and methods. I 
also discuss the research design, the rationale for the choice of case study, the limitations 
of the study, how flexibility is built into the research, access and ethical issues, and data 
analysis. Finally, he showed how these methods have been deployed in the research 
instruments and protocols that I have employed and provide a research schedule. 
3.2 The assumptions of the researcher and potential bias  
The researcher’s intention in this research study is to position myself in a way that will 
reduce bias and the influence of my personal views on my research findings. 
Nevertheless, given the subjectivity involved and the focus on my own professional 
environment in this study, it is not possible to eliminate myself as a researcher from the 
research. Yin (2000) and Mehra (2002) state that the researcher is an important part of the 
process of researching and that this cannot be separated from the topic and participants 
that are involved in the research. The researcher uses the first person singular throughout 
this thesis to recognise this. As a result, assumptions should be explicit because they may 
introduce bias into the research. In line with this perspective, He sets out below the 
assumptions which inform my research, which emerge from reflection on my own 
experience of teaching and teacher education, in combination with engagement with the 
literature.  
The researcher 
•  Assume that the non-pursuance of calculation operation skills disciplines at the 
tertiary institutions by students with calculation operation skills difficulties is not 
entirely due to the innate characteristics of the students.  
• He has come to this research with some possible alternatives to an explanation of 
children’s calculation operation skills difficulties based on innate characteristics. 
These alternative factors are: 
o The ways students were taught basic calculation operation skills in their primary 
 secondary schools.  
o Inadequacy or non-availability of appropriate assistive devices that could be 
used in teaching Basic Calculation operation skills at primary secondary school 
to students with calculation operation skills difficulties.  
61 
 
o Non-availability of adapted resources for teaching Basic Calculation operation 
skills to students with calculation operation skills difficulties.  
o The type of training received (in the context of this study, at the Federal College 
of Education (Special) Oyo. 
There is a danger that assumptions such as the ones the researcher had identified above 
may lead the researcher to gather distorted or lop-sided data. However, researchers like 
Shuttleworth (2009) have pointed out that the presence of bias is unavoidable in many 
disciplines. Furthermore, in quantitative research, the researcher tries to eliminate the bias 
by statistical methods, but in qualitative research the ambition is to understand the bias 
and so to minimise its influence on the study.  
In this research, bias might appear in relation to sampling, including or excluding some 
participants on the basis of my assumptions about who has valuable information to 
contribute. Procedural bias could occur if pressure was placed on participants, or if the 
study was forced on them. Moreover, the appearance and status of the researcher can 
form a basis of bias during observations and interviews. For example, my position as a 
teacher trainer may affect responses of some of the participants who are likely to be ex-
students of the Federal College of Education (Special) teacher training college. Interviewer 
bias can also occur, when a researcher provides cues that may prompt participants to say 
something that they think the researcher wants to hear, or that the researcher thinks is 
correct. This may occur through biased questions, selecting biased samples, or through 
the use of facial expression or body language or prompts in the interviews. 
This researcher puts in place criteria to ensure that the study reveals more than my 
personal experience in the field, and I have tried to maintain a neutral position as much as 
possible. He encouraged participants to express their own perspectives on the issue that I 
am investigating. In reducing the impact of my subjectivity, He followed Mehra’s (2002) 
recommendation to act as a diligent learner. Although he is an educator who works in the 
field of teacher trainers of learners with calculation operation skills difficulties in South 
Western Nigeria, I am an outsider in the context of this research because he was not 
directly involved in teaching calculation operation skills to learners with calculation 
operation skills difficulties in primary or secondary schools. My task is to uncover the 
insiders’ perspectives as opposed to my perspectives born out of my experiences as a 
teacher trainer. Each of the insiders sees the issues the researcher was investigating in a 
different way. This includes the learner with calculation operation skills difficulties 
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themselves, the basic calculation operation skills teachers, the representative of the 
government monitoring and providing the needs of schools, and the representatives of the 
teacher trainers, training personnel, and those educating learners with calculation 
operation skills difficulties. I seek to separate the voices of the insider and the outsider 
clearly, and, more importantly, to let the insider’s voice dominate.  
His beliefs about the reality he was studying, and about what can be known of that reality, 
determine perspectives of my study. These ontological and epistemological positions and 
assumptions of the researcher may influence the conduct of the research. Because of this, 
the position of the researcher must be declared, and assumptions should be considered at 
the onset of the research. Grix proposes that research is best done by 
Setting out clearly the relationship between what a researcher thinks can be researched 
(ontological position) linking it to what we can know about it (epistemological position). How 
to go about acquiring it (methodological approach). You can begin to comprehend the 
impact your ontological position can have on what and how you decide to study. (Grix, 
2004, p.68) 
The knowledge which he was seeking for is subjective, that is to say that the teaching of 
basic computation skills to learners with calculation operation skills difficulties is 
experienced and interpreted differently by different people. My research questions, and the 
paradigm that I use, require me to document and understand multiple perspectives from 
the stakeholders that are involved in the classroom. To this extent my research is 
interpretive, because I am documenting the phenomena which are being studied.  
Despite the subjectivity of these experiences, he believed that it is possible to investigate 
real world occurrences that generate the experiences, and to come to judgments about 
them. He was interested in the causal explanations offered by my respondents, and he 
believed that in principle they can be cumulated to build a wider explanation. To this 
extent, he adopted a realist approach, as described by Pawson and Tilly (1997), and made 
extensive use of Stake’s method for arriving at judgements about educational 
interventions. 
3.3 Research Paradigm 
Kuhn (1963) adopted the term ‘paradigm’ to refer to “The set of practices that define a 
scientific discipline during a particular period of time” p 347-369 The understanding of 
paradigm has developed since Kuhn’s usage of the term, and Guba (1990, p.107-108) 
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defines a paradigm as a set of beliefs that guides action. Different researchers have 
proposed between two and four categories of paradigms, but without agreement on what 
they should be. To illustrate this confusion, Hussey and Hussey (1997) classify them as 
positivistic and phenomenological, Fitzgerald and Howcroft (1998) classify them as 
positivistic and interpretivist. Saunders, Lewis and Thornhill, on the other hand (2003) 
group them as positivism, realism and interpretivism, while Orlikowski and Baroudi (1991) 
suggest that they can be grouped as positivist, interpretive and critical theory. Burrell and 
Morgan (1979) categorize them as radical humanist, radical structuralism, interpretive and 
functionalist, Guba and Lincoln (1994) categorize them as positivism, post-positivism, 
critical theory and constructivism.  
Kandadi helps to make sense of this range of descriptions of paradigms, and suggests that 
“An effective paradigm and consequent methodological choice should differentiate 
everyday haphazard observations from systematic search” (Kandadi, 2006, p.50). He 
argues that being clearly aware of the research paradigms and available methodological 
choices is of paramount importance, because this helps the researcher to be specific, 
objective, well focused, and systematic to the extent that one could replicate the research, 
in order to advance knowledge in given field. Kandadi says that in practical terms a 
paradigm consists of four fundamental elements: 
• What is to be observed or examined 
• The kind of questions that are supposed to be asked and explored for answers 
in relation to this subject 
• How these questions are to be asked 
• How the results of scientific investigations should be interpreted. 
3.3.1 The environmental paradigm 
In this study the researcher adopted an environmental paradigm in a social-psychological 
context (Stern, Dietz, & Guagnano, 1995). This means that he examined the relationship 
between the environment, learning, curriculum, and teaching context. As a researcher, he 
asked, “What constitutes the environment that he was studying?” For example, if a learner 
is displaying calculation operation difficulty with symbolic representations in a classroom 
setting, for example struggling with difficulties in understanding the signs ‘+’ or ‘x’, then the 
teacher tries to work out what problems the learner has. Both the teacher and the learner 
maintain a relationship within the learning environment in the educational system. 
Variables of their relationship that facilitate or prevent learning could include the way a 
64 
 
question is being asked, or something in the personal context of the learner which makes 
their whole experience of education difficult. An explanation, in the environmental 
paradigm, concerns the way that such factors interact in such an environment, leading to 
ways to address the problems that have been identified.  
This model is intended to support the educational context of children, but in my research 
case he used it to provide a classification of the factors which contribute to the 
performance of the child, which can guide him in identifying the kinds of data which he 
needed to collect in order to create a sufficiently rich picture of the educational context that 





Table 1: Components of the ecological paradigm 
Components of the environmental paradigm 
adapted from (Hannafin, Land, & Oliver, 1999 p.48)   
Component Description Types Context of use 
Enabling 
contexts 
Inducing or imposing 
perspectives that 
influence how needs 
are framed, 
approaches are 




Context specifies specific 
problems, or performance needs, 
but the means to pursue solutions 
are at the learner’s discretion. 
Externally 
induced 
Questions are provided and the 
learner generates the problem to 




Problems surface that establish 
unique learning needs and guide 
strategies employed. 
Resources Sources including 
electronic, printed and 
human that provide 
needed information. 
Static Remain stable through use 
Dynamic  Evolve through use 
Tools Means of engaging and 
manipulating both 
resources and ideas. 
Processing Support information processing 
Collecting  Gather resources 
Seeking Identify and locate resources 
Organizing Lack to existing knowledge 
Generating Make resources / test ideas 
Scaffolding Processes that support 
individual Learning 
efforts. 
Conceptual Guide in ‘what to consider’ 
Metacognitive Guide in ‘ways to’ 
Procedural Guide in ‘use of affordances’ 
Strategic Guide in ‘approaches’ 
3.3.2 Enabling Contexts 
According to the model in Table 1 above, ‘enabling contexts’ are the means of change 
through which individuals are oriented to a need or problem. In addition, enabling contexts 
guide students in recognizing or generating problems to be addressed. Externally imposed 
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enabling contexts are often presented as clearly situated problems statements or 
organizing questions which aid the students in referencing relevant aspects of their 
experience. Hannafin’s work is important to this thesis because the externally imposed 
context specifies the problems to be solved or the performance needed, in an enabling 
environment. In the sub-cases in the research, this also means specifying the solutions 
that will facilitate teachers in supporting the learners. Externally imposed enabling contexts 
are found where knowledge or skill responsibility requirements are clearly accepted, as 
well as when teaching and using concrete teaching aids are deemed appropriate or 
necessary for teachers and the learners. If a learner is struggling with difficulties in 
understanding the signs ‘+’ or ‘x’, then the teacher’s responsibility is to identify the 
problems which the learner has. Teacher and learner maintain a relationship within the 
learning environment in that educational system, and the task of the teacher is to find out 
the factors in their relationship that are preventing successful learning to take place. 
Hannafin describes how this can be achieved in an ‘open’ learning environment in which 
the intents and purpose of the individuals are uniquely established and pursued. 
(Hannafin, Hall, Land, & Hill, 1994, p.48)  
External contexts introduce the learner to an area of study, but do not identify specific 
challenge to be addressed, just as in biological ecologies. For instance, a gardener, may 
wish to determine the cause and treatment of a fungus on some vegetables. The gardener 
creates a unique enabling context to frame his learning needs, As with induced contexts, 
the gardener needs to activate relevant knowledge, skill and experience in order to frame 
the challenge and issues that will guide problem-solving strategies to deal with the fungus. 
A similar exploratory approach applied by the teacher may enhance better learning to 
learners with difficulties in calculation operation skills concepts. As asserted by Hannafin, 
Hall, Land, & Hill, (1994 p.48) “Open learning environments support the individual efforts to 
understand that which he or she determined to be important”. 
3.3.3 Definition and classification of resources  
Resources are materials that support learning. Resources include electronic media (e.g. 
computer games and the internet), print media (e.g. textbooks, newspapers and journals), 
and human example (e.g. parents, teachers and peers). The usefulness of resources is 
determined by their relevance to the enabling context and the degree to which they are 
available to the learner. According to Derry, tools are  explanation of cognitive tools are 
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“both mental and calculation operation skills  devices that support, guide, and extend the 
thinking processes of their users”. (Derry, 1990, p.11) 
Resource contents are stable over time, for example photographic images of historical 
figures, though a learner’s interpretations and understanding may change considerably 
through repeated access. Active resources, on the other hand, change over time, for 
example peer, or broadcasts. Each resource can be accessed independently or linked 
according to the ongoing needs of the learner For instance, this can be adopted 
instructional materials that can be found in the learners environment, including old 
calendars with different pictures or images that shows different concepts of calculation 
operation skills. In the view of Tessmer & Jonassen, (1988), computer-based devices and 
environments 
are tools that are used to engage learners in meaningful cognitive processing of 
information. They are knowledge construction and facilitation tools that can be applied to a 
variety of subject matter domains. These cognitive tools include specially designed 
knowledge construction tools, such as semantic networking tools and micro worlds for 
mediating learning (Tessmer & Jonassen, 1988, p.11) 
 This concept is related to this research because through the use of teaching aids, the new 
methods of teaching from concretes to abstract may assist better learning by learners with 
calculation operation skills difficulties. 
According to Jonassen and Reeves (1996) tools aid in locating, accessing, and 
manipulating resources, and in interpreting and evaluating their usefulness. Tools enable 
learners to organize and present their understanding in concrete ways, which they show in 
a table listing four types of tools: searching, processing, manipulating, and communicating. 
3.3.4   Tools    
According to Liyoshi and Hannafin (1996), tools provide the means through which 
individuals engage in and manipulate both resources and their own ideas, and a way that 
thinking can be enhanced, improved or be extended by the learner. Tools provide means 
for manipulating complex, abstract concepts in real and concrete ways. Three types of 
tools are commonly used in learning environmental enabling contexts: 
1. Processing tools support the functions typically associated with the information-
processing model of human perception. Processing tools enable and facilitate the 
68 
 
thinking processing tasks associated with learning environments. Such as seeking, 
collecting, organizing, integrating and generating tools.  
2. Manipulation tools enable learners to change contents, values or parameters in 
order to verify, test, and extend understanding. For example, working in ranges of 
values into spreadsheet to be used by the learner, manipulation tools are used to 
test the weight of, or explore the explanatory power of beliefs and theories. This is 
the type of tool that was used in the intervention reported in this thesis.    
3. Communication tools provide learners and teachers a means of promoting 
discourse, sharing of ideas, reviewing classroom work, asking questions of the 
learner and fostering teamwork in the open learning environment. In this research, 
this involves the teaching of the learners with calculation operation skills difficulties. 
Demonstration teaching methods were introduced between the teacher and the 
learner. This principally involved the practice of teaching by example, whereby the 
learner’s count theirs counters, following the explanation given by the teacher. 
(Liyoshi & Hannafin, 1996, p 136) 
3.3.5 Scaffolding 
In formulating a theory of instruction, John-Steiner, V., & Mahn, (1996)   build on the work 
of Lev Vygotsky (1978) and his concept of the zone of proximal development. This is 
defined as: 
the distance between the actual developmental level as determined by independent 
problem solving and the level of potential development as determined through problem 
solving under adult guidance or in collaboration with more capable peers”) (Vygotsky, 1978, 
p.88) 
The zone of proximal development is relevant in my research when a teacher provides 
tasks which lead a child to move forward with his or her cognitive development. Wood, D. 
J., Bruner, J., & Ross, (1976) built on this idea with the concept of ‘scaffolding’. They 
argued that the interventions of teachers often involve a kind of "scaffolding" process that 
enables child or novice to solve a problem, carry out a task or achieve a goal which would 
be beyond his unassisted efforts. This scaffolding consists essentially of the adult 
"controlling" those elements of the task that are initially beyond the learner's capacity, thus 
permitting him to concentrate upon and complete only those elements that are within his 
range of competence. The task thus proceeds to a successful conclusion. We assume, 
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however, that the process can potentially achieve much more for the learner than an 
assisted completion of the task 
In past decades, the concept of scaffolding has generally been used to refer to the 
processes by which a more expert individual assists a child by performing a part of the 
task for the child or otherwise directing or supporting the child's actions throughout the 
course of task activity. The notion of scaffolding was proposed by Wood, Bruner, and Ross 
(1976) with reference to Vygotsky's (1978) socio-cultural approach to psychological 
development. In the context of direction and assistance, a child becomes able to perform 
at a level that is higher than he or she could ordinarily sustain while acting alone (Gauvain, 
2002, p.186).  
There are four types of scaffolding in the ecological paradigm. 
Ecological scaffolding refers to the ways in which one's relation to or position within the 
broader physical and social ecology moves action toward novel forms. Any action 
necessarily occurs within a physical and socio-cultural context that provides feedback to 
individual action or otherwise constrains and directs action. (Sigel, 2002, p.190) 
Conceptual scaffolding guides the learner in what to study during learning; and can also 
include recommendations for the use of certain tools at a particular stage of problem 
solving. 
Metacognitive support aids the underlying processes that are related to individual 
learning management. It provides help in how to think about a problem and its solution. 
Hence, it is suggested that students should plan ahead, that students’ progress be 
evaluated, and their needs determined.  
Practical support emphasizes how to use available resources as teaching aids. It also 
guides how learners can utilize the available learning environmental features. 
Strategic support suggests alternative methods or procedures that might prove helpful to 
learners. It supports investigation, planning, approach decisions during learning 
environmental situations. 
3.3.6 Adoption of a qualitative approach 




• It is used to determine the relationship between one thing (an independent 
variable), and another (a dependent or outcome variable) in a population.  
• Quantitative research designs are usually objective (subjects usually measured 
once), or experimental (subjects measured before and after treatment)  
•  The researcher uses mathematical and statistical methods to evaluate the results.  
•  These research results, which are given in numerical values, can be generalized 
These characteristics of quantitative research were not appropriate for this study, because 
the perceptions and opinions of teachers in the teaching of calculation operation skills to 
special needs children in Nigeria needed to be assessed in order to fulfil the objectives. 
For my study, I adopt a qualitative approach with a view to providing critical analysis of the 
processes and practices of teaching basic calculation operation skills to students with 
learning difficulties from participants in different contexts. An in-depth understanding was 
needed, and being a study of educational activities, a wide range of actors were involved, 
including education managers, learners and parents, as recommended by Patton (2002). 
My research questions demand detailed investigation in the natural setting, using 
exploratory approaches, and this can best be accomplished through a qualitative 
approach. Furthermore, my choice of a qualitative approach is also informed by the three 
conditions identified by Yin (2009) to be considered when selecting an approach to 
research. These are: 
• The type of research questions posed: 
• The extent of the control an investigator has over participants 
• And the degree of focus on contemporary as opposed to historical events. 
Firstly, my research questions require an understanding of the personal views of a small 
number of participants. Secondly, I have no control over the events under study. Because 
of this lack of control, it is not an option to set up control groups. Thirdly, as a result of the 
first two points, my research is focused on contemporary events in the natural classroom 
setting. The above considerations indicate that qualitative methods are suitable for my 
research. In addition, qualitative approach is strongly associated with induction and 
exploration, which involves a degree of openness in the structuring of the research 
questions. These features allow me to get a deeper understanding of the practice of 
teaching calculation operation skills. 
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In practical terms, “the researcher builds a complex, holistic picture, analyses words, 
reports detailed views of informants and conduct the study in a natural setting”  
Ollerenshaw and Creswell (2000, p.15). Data collected through this method are textual in 
nature, and their analysis is conducted through the use of descriptions and the 
identification of concepts (White, 2002). As Onwuegbuzie & Leech (2011) recognise, the 
findings of qualitative research can be difficult to generalize.  
3.4  The case studies 
3.4.1 The choice of a case study method 
Case studies are often used in exploratory research. They can help us generate new ideas 
(that might be tested by other methods) and can help show how different aspects of a 
person's life are related to each other. Sikes describes case studies as follows: 
Crucially, the focus of a case study is on a real situation with real people in an environment 
often familiar to the researcher. Its aim then is to provide a picture of certain feature of 
social behavior or activity in a particular setting and the factors influencing this situation. In 
this way, the interaction of events, human relationships and other factors are being studied 
in a unique location (Sikes, 2004, p.74)  
From this perspective, a case study was a good fit for the research context and aim.  
3.4,2 Scope of the case study 
The decision of what should be considered in the case in my study was not an easy one. 
The learners with learning difficulties in calculation operation skills could have been a case 
study, or the mainstreaming practice of schools which have learners with learning 
difficulties in calculation operation skills. However, the learners could not be taken in 
isolation as a case study. The case study needed to be wider and required contributions 
from those involved in the education of the learners with calculation operation skills 
difficulties in South-Western Nigeria. Many authors have suggested the need to place 
boundaries on a case study, to bind it and avoid an explosion of research activities. There 
are different approaches to binding. Baxter & Jack (2008) propose binding the case by 
time and place, while Creswell (2014)  proposes binding by time and activity, and  R. 
Stake (1995) suggests binding by defining the stakeholders. With these authors in mind, 
the case is bounded by practice and location. The research chose a multiple-site case 
study which operates at two levels: the meta and the micro levels. The Meta level is the 
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case of practice of teaching basic calculation operation skills to learners with learning 
difficulties in South-Western Nigeria. The Micro level consists of three sub-case schools 
chosen for the research.  
I selected three case study schools, one from each of three states out of the total six 
states in the South-Western Nigeria. This allowed me to analyse within each setting and 
across settings and thus increase the reliability of my result. The boundary of the case 
study, in line with the above suggestions, is partly indicated by the context of the schools 
and partly by the activity of mainstreaming the students with learning difficulties in 
calculation operation skills. 
3.4.3  The case study in the context of teacher education 
Following Government policy that was initiated by the State Universal Basic Education 
Board (SUBEB) which is a teaching professional development programme established in 
conjunction with Nigeria’s National Teachers Institute to support retraining of qualified 
teachers in the regular schools of the nation. In pursuance of its mandate, organised a 
series of workshops for the participants in the teacher training scheme in collaboration with 
the monitoring College of Education in all the states in the nation. to compulsorily replicate 
this training in their regular schools to cover the following major areas 
1. Preparation of the lesson plan.  
2. Methods and techniques in teaching and learning.  
3. Utilization of teaching aids in the class.  
This case study fits into these Federal and State initiatives, and the training provided in 
this case study can be situated in point 2, ‘Methods and techniques in teaching and 
learning’. The case study included students with learning difficulties in calculation 
operation skills, also focus group interviews, with basic calculation operation skills 
teachers, teacher trainers, and representatives of the State Universal Basic Education 
Board in the three states. 
3.4.4 Structure of the case study 
According to Yin (2003), design of a case study should focus on the internal character of 
the case, which allows for cross-analysis of findings within the sub-cases and among the 
sub-cases. Yin, (2003) recommends the use of a replication strategy, repeating the 
procedure in a number of sites. This approach enables the researcher to investigate how 
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the meta-case is mediated or interpreted by the location, management, and other 
characteristics of individual schools. According to Yin, there are no rules determining the 
number of cases that constitute multiple case studies. However, the researcher considered 
three schools integrating students with calculation operation skills difficulties as the sub-
case study schools from the six states that made up the states in the South-Western 
Nigeria. Thus, a case has boundaries and has contributions from participants within the 
boundary as illustrated in Figure 3: Structure of the case study and sub-cases’ below, which shows the 
cross analysis of the findings. 
At first step, he asked the officials of the State Governments, how many schools were 
running mainstreaming programmes in the states selected for the research. He also, 
requested a list of schools that focus on integrating students with special needs he was 
told that most of the schools were not running a mainstreaming programme in their 
schools. In stated ‘A’ and ‘B’ there were two schools running the programme, while in state 
‘C’ there was only one. This affected the selection of subcase schools, as there was a 
smaller number of schools to choose from than had been expected. The only option he 
had was to carry out partial random sampling. From this list, I selected one school at 
random from the two schools in states ‘A’ and ‘B’, and the one school in state ‘C’. Thus, 
one school was selected in each state, making a total of three schools.  
The schools selected have many students with learning difficulties, and also have least ten 
years’ experience of mainstreaming the students with learning difficulties in calculation 
operation skills, with the accumulated experience, memories, and expectations of the 
students with special needs and teachers that are involved in their education within their 
location. Unlike quantitative studies, case studies do not rely on representative samples. 
Indeed, given the challenges faced in obtaining access to schools, it was difficult or 
impossible for sampling to be carried out in any other way.  
In each participating school three classes were chosen at random. In each of these 
classes school five students with calculation operation skills difficulties were selected at 
random. The ages ranged from four to six years, and nine were boys and six were girls.  
The teacher trainers who were recruited to collaborate in this research were my 
colleagues, and I invited those that I knew would have something to contribute. The state 
and ministry representatives who participated were those who were responsible for the 
schools that were selected. 
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Approval of access to schools where the research was carried out was requested from the 
Department of Special Education at the Federal Ministry of Education in Nigeria, the 
Special Education Department of the Universal Basic Education Commission and their 
offices in the state. A request for support and a description of the study was sent together 
with a letter of introduction from my Director of Studies. When this support was provided, 
This researcher was given permission to meet the principals of the schools. 
Phase one of the research was conducted to test the feasibility of this study and to test the 
ability of the instruments to answer the research questions. A review of the first stage of 
the research findings reveal some gaps in the data collection that suggested that some 
questions need to be refined and additional questions needed. A rethink about the ways by 
which data’s is collected was considering the research methods, instruments for data 
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Figure 3: Structure of the case study and sub-cases 




I carried out cross analysis of the practice of teaching calculation operation skills to 
students with learning difficulties using findings across the data collection tools. Data are 
obtained within the boundary of each state sub-case from: 
• the students, S 
• the basic calculation operation skills difficulties teachers, T 
• the representatives of the educational providing bodies, B 
• the teacher trainers, TT 
• Representative of the Parent Teacher Association (PTA). 
Finally, a good practice workshop was organized in each of the sub-cases for further 
analysis of findings. Thus, with these features of this case study, I was able to show the 
complexity of the sub-cases and eventually produce in-depth information relevant to on the 
meta-case. As discussed in 3.3.2., the case study needed to be wider and required 
contributions from those involved in the education of the learners with calculation operation 
skills difficulties in South-Western Nigeria. 
Furthermore, my case study research has some ethnographic aspects, because I consider 
each sub-case as relating to a school culture, looking at the practice of teaching basic 
calculation operation skills in each sub-case that is bounded by location. 
3.4.5 Case study features 
3.4.5.1  Case study protocol  
Continuous analysis was carried out to ensure that the quality of the data collected was 
high. Silverman (2005) encourages the transcription of interviews even if the researcher 
has only completed one interview so far.  He notes that analysis should not only happen 
after the data has been safely gathered, because data has to be studied as it emerges. 
Therefore, the researcher introduced this practice into the research design to enhance the 
data collection process of this study, and the data was coded and reviewed as the 
research progressed.  
3.4.5.2 Researcher transcribed recordings.  
The questions for the semi-structured interviews were enhanced after each interview. The 
purpose of the interviews was to gather the best data possible about the current situation, 
rather than to compare the interviewees, and so this adjustment was not considered to be 
problematic After completing the semi structured interviews, all the data was reviewed as a 
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whole and this enhanced set of questions used for interviewing the supervisors was 
developed from this process. 
3.4.5.3  Participants 
The participants in each sub-case were  
• Five students in each of the three schools, with learning difficulties in calculation 
operation skills concepts with the age range of four to six years. 
• Three teachers in each of the three schools, who are involved in the education of 
students with learning difficulties in calculation operation skills concepts  
• A representative of the Special Education Department of the State Universal Basic 
Education Board in each of the three states. 
Additional participants were 
• Two representatives of the Special Education Department of the Federal Ministry of 
Education 
• Five teacher’s trainers from the Department for Education of children with learning 
difficulties. Federal College of Education (Special) Oyo Nigeria. 
• Six representative of Parent Teacher Association (PTA) in each States. 
3.4.5.4     Quality of data collected in case studies  
Yin, (2003, p.16-17) outlines the required skills of a researcher interested in conducting 
case studies as follows:  
• Ask good questions 
• Be a good listener and not trapped by your own ideologies or preconceptions 
• Have a firm grasp of the issues being studied 
• Be flexible and adaptive so that new situations encountered can be looked at as 
opportunities and not threats 
•  Be sensitive and responsive to contradictory evidence.  
The researcher sought to respect these guiding principles. The flexibility which Yin 
recommends was built into the two-phase design of the research carried out the questions 
were explained to the interviewees who were given adequate time to prepare for the 
subsequent conversation. This minimised inaccuracies due to poor recall. Similarly, the 
questions were asked in a neutral tone; so that the interviewee was not influenced by the 
researcher’s framing of the question.  
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3.5 The use of Stake’s Countenance of Education Model 
3.5.1 The choice of Stake’s Countenance of Education model. For the Research: 
During the phase one data collection it became clear that it would be challenging manage 
the data which had been gathered without having a clearer process to structure the 
analysis. It was also difficult to see how clear conclusions could be drawn from the case 
study without adding a stronger logical framework. Because of this, a method was needed 
which could organize the inquiry, and focus the conclusions of the case study. After 
reflection, Stake’s framework was identified, because it has several characteristics which 
could contribute to structuring the inquiry.  
An ambition to move beyond description to judgment. The description of how children with 
calculation operation skills difficulties are being taught in the schools participating in the 
case study is important. But in order to promote improvement in teaching practice it is also 
important to assess the adequacy of current teaching practice.  
A need to represent a complex context. The context of education in Africa, and specifically 
in Nigeria, is socially complex and historically rooted. These conditions shape and 
constrain the things that happen in the classroom, and make it quite different from the 
mainstream of investigation into the teaching of children with calculation operation skills 
difficulties. In order to make sense of the data generated by the case study, this 
information needs to be built into the analysis.   
A need to represent and respect a wide range of perspectives the researcher comes to a 
case study with a set of pre-conceived ideas about educational processes that indicate 
what is good and what is not. This is especially true of a practitioner/researcher, as in this 
study. There is therefore a danger that the judgments made about teaching practice will 
just reflect the personal opinion of the researcher. To deal with this danger, it is necessary 
to have a process which reflects a wide range of perspectives on the teaching process, 
and which takes these perspectives into consideration when making judgments. 
In view of these characteristics, it was decided to use the framework established by Stake 
(1967, pp.523-540). in this study I document the various expectations of the different 
actors in the educational process, and the indicators which they focus on in assessing if 
those expectations have been met. 
The mapping between the plan of activities and Stake’s framework is as follows: 
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• The first phase of data collection mapped onto the antecedents stage of Stake’s 
framework 
• The training intervention with the schools mapped onto the transactions stage of 
Stake’s framework 
• The evaluation of the intervention mapped onto the outcomes stage of Stake’s 
framework. 
I now describe Stake’s framework, and explain these terms. 
3.5.2 The Countenances of Education model 
Stake’s approach to evaluation was originally developed in the 1960’s and 1970’s, at the 
Centre for Instructional Research and Curriculum Evaluation of the University of Illinois. It 
was first published in Evaluation for School Development (Stake, 1967).  
However, despite being developed 50 years ago, it is still relevant. Stake himself has 
remained active in the field in the twenty-first century and has continued to develop his 
methods. In more recent years he has published a chapter on ‘Responsive Evaluation’ 
(Stake, 2002). 
Stake sets out the basic structure of his model as follows: 
In order to evaluate, an educator will gather together certain data. The data are likely to be 
from several quite different sources, gathered in several quite different ways. Whether the 
immediate purpose is description or judgment, three bodies of information should be 
tapped. In the evaluation report it can be helpful to distinguish between antecedent, 
transaction and outcome data. (Stake, 1967 p.5) 







Figure 4 Data to be collected in Stake's framework. Source: (Stake, 1967). 
1. Antecedents are any situation that exists prior to the teaching and learning under 
consideration which may relate to outcomes. The status of a student prior to a 
lesson, e.g. his or her aptitude, previous experience, interest, and willingness, is a 
complex antecedent. The programmed-instruction specialist calls some 
antecedents entry behaviours, while the state recognizing agency highlights the 
investment of community resources. All of these are examples of the antecedents 
which the researcher should describe. Within any particular study, antecedents are 
regarded as established facts which may be taken as inputs.  
2. Transactions refer to the activities of the intervention or programme which are 
being studied. The researcher gathers information about these as they are being 
carried out. 
3. Outcomes are the changes which take place, in this case the changes in the 
schools and in teachers practice following the intervention or programme being 
studied. 
For each of these bodies of evidence, or stages, four groups of variables are considered: 
intents, observations, standards and judgments.  
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• Intents are the goals, aims and intentions of those carrying out the intervention or 
programme being studied. They may be formal or informal. 
• Observations involve the researcher in describing the surroundings and events, 
and also the subsequent consequences. Sometimes the researcher observes these 
characteristics in a direct and personal way. Sometimes instruments are used such 
as questionnaires, focus groups for each school, observation templates or 
interviews with stakeholders. 
• Standards are an important part of the framework, but Stake does not refer to 
standards as they are usually understood. He argues that  
Neither school grades nor standardized test scores nor the candid opinions of teachers 
are very informative as to the excellence of students. … Even when measurements are 
effectively interpreted, evaluation is complicated by a multiplicity of standards. 
Standards vary from student to student, from instructor to instructor, and from 
reference group to reference group. This is not wrong. In a healthy society, different 
parties have different standards. Part of the responsibility of evaluation is to make 
known which standards are held by whom.  (Stake, 1967, p.13)   
Standards are therefore criteria by which the observations can be judged, and 
different stakeholders may have different standards. 
• Judgments are made by determining whether or not each standard is met. In 
Stake’s (1967) view Balanced judgment in educational evaluation is a verdict as to 
how much to pay attention to the standards of each reference group (point of view) 
in deciding whether or not to take some directorial action. The following criteria 
should be considered in judging the merit or worth of an educational purpose: 
a.  Responding to identified needs of actual and potential clients 
b.  Achieving national goals, ideals, or social values 
c.  Meeting agreed-upon standards and norms 
d.  Outdoing alternative objects 
e.  Achieving (important) stated goals of the object. 
A major advantage of Stakes matrix is that, it clearly distinguishes between evidence and 
judgment.  More exactly, judgment is conveying a weight, a position, to each set of 
standards. Balanced judgment in educational evaluation is a verdict as to how much to pay 
attention to the standards of each reference group (point of view) in deciding whether or 
not to take some directorial action. 
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Teachers differ among themselves as to both the principle and worth of an educational 
program. The wide range of assessment purposes and methods allows each to keep to 
their own viewpoint. Educational evaluation has its formal and informal sides. Informal 
evaluation is characterised by inadvertent observation, implied goals, natural norms, and 
personal judgment. This may result in well-informed insight, but because these methods 
are also typical of day-to-day, personal styles of living, informal evaluation results in 
insights which are open to questioning or doubt. On the other hand, this research is not 
about measuring the learning of individual students in the classroom, according to an 
absolute measure. It tries to address the effectiveness of teaching methods and learning 
resources, and their usefulness to teachers in the classroom.  Because of this, and among 
other things, the perceptions and opinions of teachers in the teaching of calculation 
operation skills to special needs children in Nigeria needed to be assessed. Stake’s 
Countenances of Education framework offers a way to place judgments made from a 
particular person’s perspectives into a structure which allows conclusions to be drawn.  
The purposes and processes of educational evaluation vary according to the context, and 
what is quite appropriate for one school may be less appropriate for another. To 
investigate this variation this, the first distinction to be made is between description and 
judgment in evaluation. According to Stake's Countenance Model (Stake, 1967) the 
evaluation process should include  
a. describing a program,  
b. reporting the description to relevant audiences,  
c. obtaining and analysing their judgments, and  
d. reporting the analysed judgments back to the audiences.  
Later, in his Responsive Evaluation Model, (Stake, 2003) he suggested a continuing 
‘conversation’ between the evaluator and all stake holders associated with the evaluation. 
For this study, the researcher adapted this evaluation process. he found the Countenance 
of Educational Evaluation model helpful in thinking about and organizing evaluation. It also 
provides a way of determining the kind of information that should be collected and how it 
should be analysed. Clear data identification helps to keep an evaluation focused and to 
clarify and resolve value conflicts and potential threat among stakeholders and others 
likely to be affected by the evaluation. As Guba and Lincoln comment 
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The issues most in often in contention that are examined were inquiry, aim and nature of 
knowledge, the way knowledge is being accumulated, goodness (rigour and validity) or 
quality criteria,, Lincoln and Guba (2011, p164). 
In order to diagnose the calculation operation skills difficulties, the study team asks 
questions about the experience of the learners and teachers, and the way that they deal 
with certain learning difficulty symptoms clusters that may appear in the classroom. This 
sheds light on the area of weakness of calculation operation skills difficulties in the learner, 
and identifies barriers in the teaching process and the learning environment. 
3.5.3 The Countenances of Education model applied to this inquiry 
Table 2 below shows the various parts of the inquiry mapped onto Stake’s framework.
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Table 2: Stake's framework mapped onto research activities 
Case study research activities mapped onto Stake’s framework 
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3.5.4     The rationale for the design of the intervention programme 
The intervention programme in this research was designed at the end of the 
antecedents’ stage. As described in the judgments of the antecedents’ stage, at that 
point in the research it had become clear that there is a policy framework in place in 
South-Western Nigeria that is informed by the research literature and practice in 
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educating children with calculation operation skills difficulties. However, the intent of 
the government and its employees in implementing this policy is not reflected in the 
observations made in the sub-case schools in this study. There is a substantial gap 
between the ambitions of the policy makers and those of the institutions which are 
required to implement them, and it was also found that the gap between the policy 
and the reality in the classroom activities with the teachers’ practice is very high. As 
Dowker (2009) suggests, intervention programmes can be devised to focus on 
children who are perceived to have academic difficulties. These may be due to low 
socio-economic groups or the result of poor implementation of the methods of 
teaching stipulated in educational policy of the government. Such programmes may 
or may not involve individualized assessment. Often they involve preschool children 
which are not always restricted to numeracy.  
In the antecedents stage it was identified that children with calculation operation 
skills difficulties are not taught with appropriate methods. In order to provide 
appropriate learning activities for these children, teachers have to master adapted 
methods in the teaching of children with difficulties in calculation operation skills. 
These are identified in Chapter 1,2.2, and are recommended by the Ministry of 
Education (see Branch & Special Education Division, 2015 p.9) Explaining how the 
researcher got from these observations to the specific design of the intervention. 
Also, how this relates to the design of the intervention: 
▪ Antecedent observed problems which are related to the antecedent 
standards: in subcase schools were being considered in the design of 
the intervention, for instance, the federal government policy on finance 
which was considered as a challenge was being influence by making 
provision of funding to the teachers and the assistant teachers during 
the intervention programme. 
▪ Changing the classroom practice.to the intents of the teacher trainer 
which were identified in the antecedent’s standards stage. Improved 
applied methods that are proposed as required at classroom level in 
order to implement the expected intents of the government policy. 
▪ Teachers should switch between the first languages of the learners to 
English language, according to the pedagogic needs of the learner. 
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▪ Teacher’s use of language in teaching calculation operation skills can 
be changed through training. 
Two phases of work were carried out. Phase one focused on an assessment of the 
effectiveness of policy on children with learning difficulties in calculation operation 
skills, and the identification of possible methods to improve teaching. Phase two 
implemented and evaluated an intervention to change teachers’ practice.   
. These methods would enable teachers to vary their instruction to accommodate the 
differing needs, interests, and abilities of their children. 
Unfortunately, the teachers involved in the case study were not familiar with new 
methods, and usually used only a single method to teach their students. Therefore, 
support for students with calculation operation skills difficulties was limited.  
Additional support could help learners with calculation operation skills difficulties to 
communicate and interact positively with other learners. It is also necessary to 
support all learners, by encouraging them to communicate, interact and work 
together with learners with calculation operation skills difficulties, with different 
abilities, whatever their limitations, also with those of different cultures. In summary, 
the teaching practice in the sub-case schools studied was not adequate for the 
teaching of learners with calculation operation skills difficulties in mainstream 
classrooms. 
This suggests that efforts are needed to prepare teachers to help in teaching  
students with in the normal classrooms. They need to be trained both in how to 
conduct individual instruction and in the use of teaching aids This is a challenge. 
Their classes are large, making it hard for teachers to meet individual needs. 
Teaching assistants who could take care of the students with special educational 
needs are not available. 
The question for me and my colleagues was what we could do to resolve the 
problems that had been identified and how we could address the problems 
encountered by these children and their teachers in the classroom. A general aim 
was to increase the interaction between teachers and students in lessons, in order to 
counteract the isolation of children with calculation operation skills difficulties, and to 
provide opportunities for remedial interventions by teachers. 
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According to Dowker (2009) the National Numeracy Strategy (DfEE 1999, on 
intervention techniques for learners who are struggling with arithmetic concepts 
denominates three stages of intervention: stage 1, which is whole class teaching for 
all learners who exhibits difficulties in calculation operation skills concepts during the 
classroom lesson. stage 2, practicing of interventions in small groups with learners 
who are experiencing mild or moderate difficulties in calculation operation skills 
concepts and stage 3, targeted interventions for learners with special educational 
needs. 
 Interventions need to be operationalised into activities which could be carried out in 
the various schools.  In addition, it was decided to develop a set of teaching 
resources, and to try them in the sub-case schools participating in the study. This 




3.6 Methods used 
3.6.1 Strengths and weaknesses of data collection methods 
Yin (2003, p.86) suggests that there are six main sources of case study data, and 
identifies their strengths and weaknesses. This tables below summarise the 
strengths and the weaknesses of the data sources used in the case study. 
Table 3: Strengths and weaknesses of data collection methods 
Strengths and weaknesses of data collection methods 
Source of Data Strengths Weaknesses 
Interviews Targeted – focuses directly 
on case study topic 
Insightful – provides 
perceived causal 
inferences. 
Bias due to poorly constructed 
questions 
Response bias – inaccuracies 
due to poor recall. 
Direct 
Observation 
Reality – Cover events in 
real time. 
Contextual – Cover context 
in events. 
Time consuming – Selectivity, 
unless broad coverage. 
Reflexivity – event may 
proceed differently 
because it is being 
observed. 




(Same as above for direct 
observation) 
Insightful into interpersonal 
behaviour and moves. 
Time consuming – Selectivity, 
unless broad coverage. 
Reflexivity – event may 
proceed differently 
because it is being 
observed. 
Cost – hours needed by 
human observers. 
Bias due to investigators 
manipulation of events. 
 
3.6.2 Semi-structured interviews  
Interviews are an important method of data collection for this study, and have been based 
on structured, semi structured and group interview instruments the questionnaires for both 
semi structured interviews and group interviews were designed to allow respondents to 
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describe, the reality of their experience within the boundaries of this study’s research 
questions. 
As Hammersley (2003) points out, there has long been criticism of the interview as a 
method for data gathering tool by qualitative researchers. It is argued by Atkinson, Coffey 
and Delamont (2003) that interviews should not be used as the sole source of information, 
as we cannot know how objective and truthful the participants are, nor how far what people 
say is dependent on context. In particular in this study, the basic calculation operation 
skills teachers, and other participants, may provide information that is likely to give their 
schools or state government a good image. 
Another major critique of the use of interview is on the potential bias of interviewers. This 
is not limited to the way the interviewer asks questions, but refers to the whole character of 
the interviewer and the impact this may have on the responses of the interviewee. It is very 
hard to remove the effect of the interviewer, and this has substantial effects on the 
objectivity and reliability of the research data (Hammersley, 2003). 
Many years ago Becker and Geer argued that the data obtained from observation is more 
complete than data obtained from interview, and assert that with interviews the researcher 
may not be able to identify distorted facts (Becker & Geer, 2009). Although superiority of 
observations to interviews is contested by other researchers, their comments about the 
strengths of observations are still applicable. Furthermore, interviews are criticized as 
being time consuming, and Harrell and Bradley (2009) point out that the researcher needs 
to spend a lot of time in the field. In my case, I am concerned with detailed information on 
access of calculation operation skills by students with learning difficulties, and 
considerable time in the field is needed to get detailed information on people’s 
perspectives on their education. 
Given these critiques, it befits each researcher to think of ways to reduce the effect of the 
limitations on their research. A general recommended step to address the limitations is by 
combining methods. This allows for the limitation of one method to be compensated by the 
other method. 
The interviewer’s effect was minimised by introducing myself as a researcher from the 
Special College of Education, with a clear explanation of the purpose of the research 
before the actual data collection. My presence may still have had an effect on the 
participants, but it was an explicit and standardized presence which could be taken into 
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consideration in analysis the locations of the participants to be selected for the research 
were not too far from each other, though from different states in South-Western Nigeria. 
This helped to reduce the time spent in the field. All the interviews were conducted at the 
time and place preferred by the participants. The participants had been contacted over the 
phone to know the convenient time for each of them, so that the interviewee felt 
comfortable and the interview was conducted without interruption, as natural an 
environment as possible. The researcher also made the necessary prior arrangements to 
win their trust, display integrity and establish rapport, as suggested by Thomas and 
Harden (2009) and David and Sutton (2011) limit the invasion of privacy of the 
respondents. 
The researcher used of audio recording device to avoid missing important points while 
trying to make notes during the interview. He also made an immediate backup of the data 
on the computer to avoid loss of data after each interview. Ethically, the respondents had 
been informed on the information sheet that the interview will be recorded and the 
participants agreed by signing the informed consent form. A way to address the effect of 
the recording instrument, suggested by David and Sutton (2011, p.128) is to make the 
recording instrument less conspicuous, and to ask the respondent what they felt about the 
interview. This elicits valuable materials, both about the subjects being researched and 
about handling of the interview itself. 
Hobson and Townsend (2010) pointed out that the first priority in understanding calculation 
operation skills difficulties is to find out how students with learning difficulties in calculation 
operation skills concepts are currently being taught. This was the aim of Focus Group 
Discussions (FGD) with separate groups. Two types of interviews were carried out, key 
informant interviews and focus group discussions. 
The key informant category had a total of 20 respondents divided into two groups.  
a) 2 respondents from the Government management/policy level. These respondents 
were interviewed, using a semi structured guide.  
b) 18 respondents from the supervisor level, interviewed using a structured guide.  
All these 20 respondents were sampled purposively because they are the ones who held 
those positions during the stated period in study.  
Focus Group Discussions were conducted with the following groups: 
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a) The Head. of department of Education for Children with Learning Difficulties at the 
FCE (SP) College Oyo, and Departmental Lecturers. These are staff working at the 
Good Practice Workshop in the Child Clinic Centre. These respondents were 
chosen because the Good Practice Workshop has a collection of resources and 
personnel who are specialized in teaching children with learning difficulties in 
calculation operation skills.  
b) 9 Teachers of Calculation operation skills in each school of sub-case states 
selected for the study, selected during the random sampling of the selection of the 
sub-case schools for this research. 
c) Six representatives of Parent Teacher Association (PTA). Two from each school 
selected for the study. (See Table 10: Summary of interviews with representatives 
of the Parent Teacher Associations).   
d) Learners: Interviews with school students with learning difficulties in calculation 
operation skills to know how accessible Basic calculation operation skills are to 
them, and to provide insight into their experience of the educational process. These 
respondents were chosen by analysis of their academic results of the children 
within the randomly selected classrooms. 
3.6.3 Observations 
Another data collection tool used in this study was observation. As Cohen says (2007, 
p.258), observations make it possible to study the research setting, body language and 
other unspoken actions that give meaning to the spoken words. Angrosino and Mays de 
Perez (2000) identify three types of observation process: descriptive observation which is 
concerned with observation of everything, focused observation where some things are 
excluded or ignored as irrelevant and the focus is on predefined activities and finally, 
selective observation which concentrates on specific attributes of different types of 
activities. Each type of observational process is associated with types of data to be 
collected and the mode of analysis. For the purpose of my research, non-participant semi-
structured observation (selective and focused) was used to gather data. It was selective in 
the sense that particular attributes (teaching strategies, support provided by the teachers, 
participations and conducts of the students and facilities available) were observed, which 
focused on predefined aspects of the teaching that has to do with selected attributes. This 
was informed by a provisional checklist or field guide. The researcher was flexible in the 
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mode of observation, and attributes that were relevant but not included in the checklist 
were included as the observation unfolded.  
Like other methods, researchers identify the following limitations of observation methods. 
Direct involvement of the researcher especially when the lesson is being recorded may 
have an effect on the data collected. The participants can consciously modify their 
behaviour if aware that they are under observation with audio or video camera. 
Hancock (2002) points out another major limitation of observation technique, because 
when researchers use only written descriptions as the method of collecting observational 
data, they may miss some events while noting down the last event observed and may 
focus on a particular incident, ignoring other brief events that may be more important. 
Because of this the researcher made use of video in his classroom observations. 
The limitations of observations can be addressed in a similar way to the limitations of 
interviews, by combining them with other methods. For instance, combining interviews with 
observations fosters reflection during data collection. As practical steps to address the 
limitations, this researcher positioned himself in the classroom in such a way as to avoid 
distracting teachers and students. I also made the recording instrument inconspicuous, not 
to deceive the participants because they had already been told of the recording, but to 
minimize the effect of the recording. As a non-participant observer, He introduced myself 
as a researcher and also tried to repeat the observation up to three times in the same 
class and to form cordial relationships with the participants before observing the lesson. 
He also repeated observation in another class within the same school. This was done to 
enhance validity of the research, as Adler and Adler (1994) argue that observation 
conducted systematically and repeatedly over varying conditions can enhance the validity 
and generalizability of the research in its context. 
In taking care of the above limitations the researcher and the research assistants made 
use of the field notes during the observation of the classroom during the micro-teaching 
intervention in the subcase schools. The researcher decided to make use of the items in 
the observation checklist which is similar to the checklist for the analysis of indicators of 




3.6.4 Focus groups 
The term focus group and group interview are sometimes used interchangeably by some 
researchers. However, they are distinguished by researchers David and Sutton (2011) and 
Hobson & Townsend, (2010). In group interviews, the researcher acts as an interviewer, 
asking questions and probing, depending on the structuring of the interview. However, in a 
focus group the researcher plays the role of a moderator or facilitator, generating 
interaction between interviewees about a topic. 
The purposes of the focus groups in the context of this research are as follows. Firstly, to 
find out how students with learning difficulties in calculation operation skills are taught 
basic calculation operation skills. Secondly, to identify the ideas of good practice held by 
teachers of basic calculation operation skills to students with learning difficulties in 
calculation operation skills, and by the representatives of the State Universal Basic 
Education Board in each state. Thirdly, to see from the perspectives of the students with 
learning difficulties in calculation operation skills how accessible is Basic calculation 
operation skills to them. the researcher established the scope of the discussion as 
suggested by Thomas (2009), with comments about how the students with calculation 
operation skills could carry out calculation operation skills activities independently and a 
range of prepared focus materials for example, charts of adapted calculation operation 
skills apparatus or diagrams. 
Altogether six focus group discussions were conducted in the three states selected for the 
research. Three for the students in each of the case study schools, and three for the 
teachers and three SUBEB representatives. Two audio recording devices were used 
during the discussions after informing the participants and obtaining the informed consent 
form before the discussion. Audio recording is important to trace responses to participants 
in case of withdrawal by a participant. 
Krueger and Casey (2000) point out that the personalities, relationships between members 
of the group and the context of the focus group can affect the data generated from the 
discussions. Therefore, the composition of the group should be considered together with 
the topic under discussion when organizing the session, the researcher wanted students 
with learning difficulties in calculation operation skills to be part of school focus group 
discussions, but there was a danger that the relationship of the students, the teachers and 
Board officials might affect the data to be generated. Because of this the researcher 
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decided to have a separate focus group discussion with the students in each school to 
ensure representativeness. The calculation operation skills teachers have their own focus 
group, separate from the teacher trainers, they have different experiences.  Learners had 
their separate focus groups because, being young, they culturally would not be free to 
speak if combined with elders. 
 For the research, data from focus group discussions was cross analysed with the 
responses of participants during the interviews and the data from observations.  
Like any data gathering technique, focus group discussions have limitations and are 
unsuitable for some research topics. However  Hancock (2002, p.11) argues that “they are 
valuable because group interaction among participants has the potential for greater 
insights to be developed”. Focus group discussions may not produce an in-depth 
understanding of participants’ experiences (Hopkins, 2007), and individual interviews may 
be better for this purpose. Participants may be conscious of allowing others to speak and 
so give few comments when contributing to the discussions. However, focus groups 
inspire people to consider how they feel about issues in the light of other people’s feelings 
(Moore, 2009). 
Data are so hard to transcribe where large numbers of participants are involved, and the 
discussion is poorly coordinated. About five to eight discussion topics are recommended 
by researchers to be appropriate for a good focus group (Moore, 2009). Finally, another 
limitation is in the area of withdrawal of participants, since withdrawing specific 
participants’ data may be difficult. 
In this research, the topics of discussion did not raise issues that were considered private 
to the participants, as they concerned with the observable social phenomenon of access to 
basic calculation operation skills by students with learning difficulties in calculation 
operation skills. The focus groups allowed me to identify how members discussed and 
clarified issues among themselves and possibly modified their views. The data from the 
discussions can be cross analysed with the information gathered from interviews and 
observations.  
The researcher also wrote field notes in addition to the audio recordings to give a solid 
back-up to the recorded materials and to be able to document important body language or 
cue that cannot be recorded with tape recorder. 
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3.6.5 Clinical teaching checklists and rating scales 
A checklist contains specific behaviours or activities to be observed with a place for 
marking whether they were present during the performance Brookhart and Nitko (2011). A 
checklist often lists the steps to be followed in performing a procedure or demonstrating a 
skill. Some checklists also include errors in performance that are commonly made. 
Checklists not only facilitate the teacher’s observation of procedures and behaviours 
performed by students and nurses learning new technologies and procedures, but they 
also provide a way for learners to assess their own performance. With checklists, learners 
can review and evaluate their performance prior to assessment by the teacher.  
A strong factor in favour of using Lerner’s model in the study is that it is already used in the 
case-study schools, and so the schools were used to it, and because there are checklists 
and rating scales associated with it which could be used, as described in section 2.1.2. 
A rating scale provides a means of recording judgments about the observed performance 
of students in clinical teaching. A rating scale has two parts: (a) a list of outcomes or skills 
the student is to demonstrate in clinical teaching and (b) tools for evaluating their 
presentation of them. Rating scales are most useful for collective evaluation of 
presentation; after observing students over a period of time, the teacher draws conclusions 
about presentation, rating it according to the scale provided with the appliance. Rating 
scales may also be used to evaluate specific activities that students complete in clinical 
teaching. 
The National Curriculum specifies the use of the Teaching Practice Analysis Report 
checklist, which is based on a clinical teaching model. Consequently, this checklist is 
general used by all Colleges of Education in Nigeria to monitor and supervise their teacher 
education programme. It was therefore decided by the researcher and his colleagues to 
use this instrument to collect data on the performance of teachers who received the 
training delivered in this case study. Because this is the instrument that is used by the 
Ministry of Education to determine the success of teaching, it is also the instrument that 
would be used to assess the value of adopting the results of the research described in this 
thesis. Consequently, the use of this instrument helps to benchmark the research, and 
improves the chances of it being adopted. 
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3.7 Explanation of the design principles used to develop the 
intervention programme 
Stake’s (1967) view is that the purpose of the antecedents’ judgment is to “assess the 
degree to which the evidence shows at the intents of the various stakeholders, and the 
standards which are apply, have been met, prior to the intervention.” This is relevant for all 
cases when new practice is introduced to an educational context. Thus, the antecedents 
stage was the basis for the design of the intervention. The results of antecedents stage are 
discussed in section 5.1 below. At this point it is enough to comment that in the sub-case 
study schools the evidence shows at the intents of the various stakeholders, and the 
standards which are apply to them, were not met.  
 
Rationale for phase two activities 
The teaching practices in the sub-case schools studied in the antecedents stage were 
clearly not satisfactory in terms of the intents of the policy framework. As a teacher trainer, 
my responsibility was to improve that situation, and so, with my colleagues I designed and 
implemented a training programme. The judgments of the antecedents stage feed directly 
into the intents of the transactions stage as a design brief. Building on the issues identified 
in the antecedents outcomes section, the following judgments were made, leading to the 
identification of issues to be addressed in the design of the training intervention for the 
transactions phase. These points make up a design brief for the training intervention. 
 
1) Students have a low level of active participation in basic calculation operation 
skills lessons (related to RQ1). Teacher training should be provided to enable teachers 
to make use of new methods.  In order to raise levels of active participation by learners, 
give children should be given the opportunity to experience concrete problems, and to 
build from that concrete experience to an abstract understanding by doing the following: 
• Plan Ahead 
• Teaching aids should not be passively displayed, but should be actively used in 
teaching. Teachers should establish interactions between the teacher and learners 
which lead learners to engage with and practice the target skills through the 
practice of the following: 
• Demonstration teaching. 
97 
 
• Establishing norms for observable behaviours contributes to engagement, such as 
attending class and arriving on time, listening attentively, contributing to 
discussions, and following rules 
• The suitability of a particular aid should be judged on the basis of the following 
questions 
o For what educational purpose is it designed? 
o To what extent will it accomplish these purposes? 
o Is the content that it presents reliable? 
 
2) Few teaching aids are used to teach students basic calculation operation skills 
concepts (related to RQ2 and RQ4) 
The training provided should address both 
a) The non-use of those toys which are available 
b) The complete lack of tools in many classroom 
The training should enable teachers to feel confident in making use of resources in child 
centred activities, also, giving teachers methods to find and create their own low-cost 
teaching aids 
 
3) Students express some interest in basic calculation operation skills but teachers 
either do not perceive this or are not able to build on it. (Related to RQ3) 
The training should help teachers to engage learners who are not able to participate 
successfully. Teaching methods are needed that will enhance cooperative learning, 
encouraging group participation during the lesson. Students can help each other with 
activities, talk to each other about concepts in games introduced during teaching 
4) Teaching is done in large teacher centred groups, and teaching assistants are not 
available (related to RQ5) 
Trained teaching assistants would be able to support the teachers in teaching children with 
calculation operation difficulties. Because these assistants are not available, training 
needs to be focused on ‘pull-out’ classes taught by the main class teacher that can directly 
address the needs of children with calculation operation skills difficulties. If untrained 
assistants are available, they can look after the class during the pull-out session. In the 
pull-out classes there should be 9 to 12 students in the classroom, and individualised 
instruction should be given to individual learners according to their special needs. 
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5) Teachers need opportunities to reveal and to try out new practices, ideally in a context 
where they can collaborate with supportive co-workers, to refine their practice (related to 
RQ 6). The teachers show that they are aware of the problems of the learners, and of the 
lack of learning aids and other resources that could help them. But they do not show any 
indication that they know how to resolve the problem 
Although, this is not practice in Nigeria. Collaboration between the regular classroom 
teachers and special educator in the classroom? Or do we need the services of an itinerant 
teacher? This depends on the nature of the learning difficulties exhibited by that child. 
When these entire issues are put into consideration, this will now determine the type of 
approach to be used. (Appendix 8, Transcription of the focus group of teacher trainers, 
question 2). 
Strategies to promote collaboration include: 
• Identify the topic for the collaboration 
• Be creative when scheduling collaboration meeting times 
• Understand your colleagues’ perspectives 
• Be comfortable stepping outside of your role 
• Consider co-teaching 
• Attend professional development together 
• Design the collaboration time to meet your needs. 
3.8 Ethics 
Ethical approval for this research was obtained through the University of Bolton ethics 
procedures RE1 form, as is required before the research is allowed to go ahead. The 
research required the co-operation of gatekeepers for initial access to the study. The issue 
of access was addressed in this research by first seeking approval from the Federal 
Ministry of Education and the State Universal Basic Education Board in each state in the 
South-Western Zone that was involved in the research. A formal letter from my supervisors 
at the University of Bolton was presented with the application for approval to conduct 
research in their schools. A formal letter was also presented to the provost of the special 
training institution (Federal College of Education (special), Oyo). There was limited access, 
approval from the relevant government departments as explained earlier. The researcher 
and research assistance did their best in this limited access.  
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In line with the British Educational Research Association (BERA) effort was made to 
ensure confidentiality of the respondents where applicable in a number of ways. Apart 
from strict control of limited access to my field documents and recorded voices, 
pseudonyms were used to represent the schools and the other participants. I am aware 
that if the name of the school is reflected in my write-up the basic mathematics teachers 
may be identified. The faces of those who appear in the photographs of specific activities 
that may be taken during the process of data collections were blurred so that participants 
could not be identified in any way. Permission to use the recording tools was be obtained 
from the ethics committee of the University of Bolton. Meanwhile, only limited access was 
given by the school’s administrator, and the use cameras for recording were not allowed. 
The participants were all provided with an information sheet, which clearly described the 
use of recording tools, together with an informed consent form that was signed by each 
participant before the data collection. The information sheet and informed consent form 




4 Data collection 
4.1 Data collection overview 
This chapter presents the data obtained in both phase one and phase two of the research, 
which was collected according to the plan described in the methodology chapter. The data 
was collected over the following periods. 
• Antecedents:  months, from February 2017 to April 2017 
• Transactions: months, from March 2018 to May 2018 
• Outcomes: months, from June 2018   to August 2018 
As these dates show, there were gaps between the three periods of data collection. In 
these gaps data was transcribed and analysed, and detailed planning carried out to 
prepare for the next stage. The following table gives an overview of all the data collection 
activities, and how they relate to the phases of Stake’s model.  
Table 4: Phases, respondents and research activities 
Group of respondents Research activities 
Antecedents 
State government officials Focus group, in each of the three states (no video 
recordings, question and answer session) 




Videos of classes 
Students with calculation operation skills 
difficulties 
In each subcase school,  
Questionnaires (conducted in classes) 
Interviews (conducted in classes) 
Members of parent-teacher associations (PTA) Interviews with President and Secretary of PTA in 
each school. 
Transactions 
Teachers and learners In each school, documentation of teaching 
Field notes 
Video recordings  
Checklist observations 
Outcomes 
Teachers and learners 
 
Classroom observation of three teachers in each 
case study school, using the SPED institutional 
checklist. 
Interviews with three teachers in each of the 
participating schools. 
 
All the data were anonymised as soon as they collected and were stored in a secure site 
with password protection, on a USB device. The videos were held on the researcher’s 
hard drive.  
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In order to facilitate work over a large geographic area, the researcher was assisted in 
data collection by his colleagues at the Department of Education for children with learning 
difficulties at SPED. The researcher personally collected the data in the school located in 
one sub-case state, while the research assistants collected the data in the schools located 
in two sub-case study sates. 
To maintain coordination, a session was conducted with the data collection team, 
providing an overview of the current status of online collaboration tools, and how these 
tools could be used to support coordination of research gathering. The two-hour session  
on general collaboration, communication, and productivity tools selected to match common 
academic and research tasks and functions. The tools demonstrated were Skype, Google 
Slides presentation tools, Adobe Connect, and Mendeley. The Online Scheduling 
application, developed by a colleague in Oyo College of Education (Special), was also 
demonstrated. It was decided by the team to use Skype in coordinating the research. 
The data that collected was not as rich as planned, because of the constraints placed on 
the research by the central and state governments. This is described in section 1.2.3. In 
particular the researcher was not allowed to speak to any parents, other than the 
Secretary and President of the Parent Teacher Association, in the presence of a 
government official.  This is the choice that was made because the parent can only be 
linked through the schools. Meanwhile, assistance was received from the classroom 
teachers during the administration of questionnaire and the interview to the learners by 
translating the questions items in first language to them, while the learners were left to 
respond. Similarly, in the focus groups with the School Board officials, the statements 
made by the participants reflected closely the official policy documents. In the interviews 
with the teachers it is noticeable that the responses of the teachers were very formal, and 
often start with ‘Sir’. This is partly the respect shown to an older professional person in 
Nigerian society, but also suggests that the teachers are being guarded in their answers.  
The data which collected in these activities were summarised in the following table, 
showing all of the respondents, research locations, the use of research assistants, 
instruments, and where the data can be found. 
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Table 5: Overview of all data collected in the study 
Overview of all data collected in the study 
Respondents Locations Collected by Data collection and treatment Data location 




3 schools,5 students in 
each school 
Researcher Questionnaires: summary of questionnaires with cumulated 








3 schools. 3 teachers in 
each school) 
Researcher Questionnaires: summary of questionnaires with cumulated 









3 schools, 3 teachers in 
each school 
Researcher Interviews  
School 1,2, 3 (3 responses compiled) in each school 
School 1,2, 3 (3 responses compiled) in each school 
The transcripts were imported into the Dedoose qualitative text 
analysis application (www.dedoose.com) 
4.2.2.1, table 8 




secretary of each 
PTA) 
3 schools, 2 PTA 
representatives in each 
school 
In the room allocated to the 
Parent-Teacher Association 
in each school. 
Researcher Interviews 
School 1,2, 3 (2 responses compiled) in each school 
School 1,2, 3 (2 responses compiled) in each school  
The transcripts were imported into the Dedoose qualitative text 
analysis application.  
 
4.2.2.3, table 9  
3 Government 
officials 
3 state government offices 
at the Ministry of Education, 
each in a different state of 
S.W. Nigeria 
Researcher Interviews:  
No video recordings, Interview was in form of question and 
answer session.  
The transcripts were imported into the Dedoose qualitative text 
analysis application (www.dedoose.com) 
 Appendix 9 





3 classrooms in each of 
three schools, each in a 
different state of S.W. 
Nigeria. 
The researcher 
in one school, 
assistants in two 
schools.   
Observation video data’s of classroom teaching. 
Observations  
Analysis of the Observation checklist with seven items, 
completed in the field observations carried out in classrooms.  
Appendix 6 
Appendix 7 








Federal College of 
Education (Special), Oyo 
State, Nigeria 
Researcher Focus Group 
Data on Interactive analysis with FCE colleagues and teachers. 
2 hours video Recording of a meeting at Fed. Col. Of 
Education (Special) OYO. 
Attendees: Head of Dept. of Learning Disabilities, and 4 other 
departmental lecturers.  






3 classrooms in each of 
three schools, each in a 
different state of S.W. 
Nigeria. 
The researcher 
in one school, 
His assistants 
(colleagues) in 
two schools.   
Field notes 
The field notes were made during basic calculation operation 
skills lessons to serve as a backup for the recorded lessons 
and to focus on what the video might not capture. 
A template form was completed each time a child was seen to 




3 teachers in each 
of three schools 
3 classrooms in each of 
three schools, each in a 
different state of S.W. 
Nigeria. 
The researcher 
in one school, 
His assistants 
(colleagues) in 
two schools.   
The table shows the results of classroom observation for three 
teachers in each case study school, using the SPED 
institutional checklist. 
 
4.4.1 and 5.4.2.1 
3 teachers in each 
of three schools 
Three teachers from 3 
three schools, each in a 
different state of S.W. 
Nigeria 
Researcher Post-intervention telephone interviews, Transaction of the post-
intervention interview of 9 calculation operation skill teachers 







4.2 Antecedents stage data 
Stake defines the antecedents phase as “any situation existing prior to teaching and 
learning which may relate to outcomes”( Stake 1967). In the context of this research, the 
existing situation consists of the policy environment and the practice and views of the 
teachers. Data in this stage were collected through interviews, focus group discussions 
and observation checklists, as well as through desk research.  
4.2.1 Interviews 
4.2.1.1 Interview collection and treatment 
Interviews were carried out with students, teachers, government officials, and parent-
teacher association representatives. The interviews were carried out at the following 
locations: 
Table 6: Interview respondents and locations 
Respondents Locations 
Students The students’ normal classroom 
Teachers In the headmaster’s office 
Parent-Teacher Association 
representative 
In the room allocated to the Parent-Teacher 
Association in each school 
Government officials In their office in the Ministry of Education of each 
of the three states 
 
The respondents were asked the questions established in Chapter 3, and the interactions 
were recorded on video. The respondents were re-assured that the interview was only for 
research purpose, and that it would last for ten minutes. They were told that, it was 
optional if they did not want to participate.  
Following data collection, the researcher then transcribed the videos into text files. The 
transcripts were imported into the Dedoose qualitative text analysis application1. The 
researcher then went through the text files, adding tags for the codes which identified the 
most significant aspects of the responses, and the themes which were relevant to the 
research questions established in chapter three. The work with Dedoose had two 
purposes. Firstly, it facilitated the accumulation and summary of the responses made by 
                                                          
1 See www.dedoose.com 
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the respondents. Secondly, it enabled key themes to be established. The following tables 
summarised the cumulated responses of the respondents.  
4.2.1.2 Interviews with students with COS difficulties. 
Interviews were carried out with students with calculation operation skills difficulties, in 
three schools, one in each of three states in SW Nigeria. I was not allowed by the schools 
to hold private individual interviews with children, which appeared to be an instruction that 
was determined by school management in each school. Because of this, the interviews 
were held in a space which was used as a ‘resource unit’, or teaching space for small 
groups. The questions were read by the researcher or a research assistant’, translated by 
the class teacher to the student for clear understanding in the students second language, 
while the research assistant recorded the response from the section. The result was a 
question and answer session, and because of this the interactions were not 
conversational. This decision was taken due to the situation that was experienced in data 
collection, and the researcher did the best he could in the circumstances. 
The responses of the students in the three states seem quite similar, and in some cases 
almost identical. This reflects the formality of the interview process, and the similarity of 
the schools and the teaching environments, and the Universal Basic Education Scheme 
units which operate the same policy in each of the states that participated in the research.  
Interviews with students with COS difficulties. In this section respondents are identified as 
School 1, School 2 and School 3. I summarise the responses from the three schools here. 
The complete data is available in Appendix. Antecedents stage interview questions in 
Table 18. 
5 Why are you not doing anything? All the other children were getting on with 
their work. 
The response in this question varies between schools. 
In school 1 not all the students understood the teaching approach used by the teacher. 
One of the students said, I didn’t understand the sum the teacher gave. 
In school 2, all the responses from the students show a gap in the teaching methods used 
by the teacher. A student said I am confused whether to take away or to add. 
In school 3, three of the students exhibited symptoms of confusion about the operation 
symbol of addition. Two of the students did not have a writing materials. 
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6 Which aspect of the sum are you struggling with? 
In school 3, the students exhibited problems with calculation operation skills concepts. To 
me learning basic calculation operation skills involved knowing the base rule that 
undermine the ability to count effectively. This is not observed from the response of 
school1. While in school 2., teaching aids is not use for counting during the lesson. 
7 Do you all use teaching aids?  
For this question the answers from the teachers in each school were similar to the 
students from the same school.. 
In school 1 the teacher can be said to use abstract teaching methods. the students’ 
response indicated that the students have to count after her.: The teacher asked us to 
count after her. Two students said they don’t have counters, which indirectly saying that 
teaching aids were not being used in the class during the lesson. 
In school 2, one of the student responses was “I use small stones to do my work in the 
class”. This shows that teaching aids are used at least occasionally, which is not 
commented on by the teacher. Meanwhile, the rest of the students indicated non-use of 
teaching aids. 
In school 3 the teacher mentioned the lack of provision of teaching aids by the government 
The student said that: Am counting my fingers. . this is the case for all of the schools 
8 Do you participate in calculation operation skills lessons?   
Generally, students’ responses in schools 1, 2 and 3 indicated that they are involved in 
calculation operation skills activities in their different schools 
9 What are the barriers you experience in learning calculation operation skills? 
In school 1 the students give a range of different answers to this question, although all the 
students’ responses indicated a lack of work books and writing materials, text books, 
In school 2, students 1, 2, 3, and 5 said the non-teaching aids aspects of the instruction 
used in teaching as a barrier to their experience to learning of calculation operation skills. 
In school 3, three of the student responses indicated the lack of textbooks and having 
difficulties in sharing with their friends. Two student’s responses show fear of being 




4.2.1.3      Interviews with calculation operation skills teachers 
The following tables provide a summary of the interviews carried out with calculation 
operation skills teachers in their different classroom in the subcase schools. The 
transcripts of the interviews were provided in Table 8 below, ‘Interviews with calculation 
operation skills teachers of children with calculation operation skills difficulties’ 
The teachers were asked to confirm the content of the information sheet and informed 
consent previously sent to the teachers through their principal. They were reassured that 
the interview is only for research purposes. The respondents were informed that the 
interview would be recorded and that it would last ten minutes. The interview was 
conducted by the researcher in one State of the subcase study school, while it was 
duplicated in two other state subcase schools with the assistance of the research 
assistants in their various classrooms. The full responses to the teachers’ interview are 
shown in. Antecedents stage interview questions in Table 19 Interviews with teachers of 
children with COS difficulties. I summarise the responses of the nine teachers here 
4 Do you have any calculation operation skills difficulties students in your school or 
class? How many are they? 
The average number of children with calculation operation difficulties in each class was 
3.7, and it varied from 3 to 5. Three teachers said ‘more than’ in their answers, including 
the one who had 5 learners with problems. 
5. What is the average age of the students? 
In all the schools, the student age range is between seven and ten. 
6 Do they participate in lessons? 
All the responses of the teachers indicated that students with calculation operation skill 
difficulties are involved in calculation operation skills activities. Teachers in school 3 notice 
some exceptions in their different classes. 
7 Can you please tell me your role? 
The role taken by the classroom teachers varies from class to class in the same school as 
indicated from their responses. In school 1, two of the teachers started their lessons from 
informal formative assessment of their students.  
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In school 2 and 3, the responses of the teachers indicated an abstract teaching method 
being used, as stated by a teacher b in school 3 “I will start by teaching the concepts. Then 
describe, explaining the concepts to them”. 
8 Are there any difficulties in teaching calculation operation skills concept to these 
students?    
The general difficulties indicated in the response of school 1 teachers in their different 
classes includes language barriers and poor infrastructure of teaching facilities in their 
classes that makes learning of calculation operation skills difficult for the learners. 
In schools 2 and 3, responses from the teachers differ from one teacher to another, even 
in the same school. There was a consensus that poor teaching aids were a barrier, which 
made it difficult to demonstrate the skills to the student. 
9 Please highlight these difficulties    
Difficulties highlighted by the teachers’ responses in school 2 and 3 indicated that there 
was no provision for students with learning difficulties. That is, these students are receiving 
most of their calculation operation skills instruction in the general education classroom. 
Also, these students with learning difficulties receive their instruction on calculation 
operation skills using the regular curriculum. 
In school 1, the teachers’ views were not similar even in the same school. One of the 
teachers’ responses indicated that there were teachers who were trained to handle the 
challenges of slow-learning students who were not available for pull-out activities in the 
school. 
 10. Do you have any special teaching aids for teaching calculation operation skills 
to the students?  
For this question teachers from the same school gave similar answers. In school 1, there 
were no special teaching aids for teaching calculation operation skills concepts to the 
students. Another teacher in the same school responded that “Most of the teachers are 




In school 3, one of the teachers attested to the approach used by him in his class as: 
“There is a blackboard in the classroom. Students are encouraged to count their fingers 
when teaching calculation operation skills concepts to the students” 
11. What are the barriers you experience in teaching calculation operation skills 
concepts to the students? 
Working space on the desk is a problem due to the increase in the population of students 
in the classroom. This was a challenge indicated by a teacher in school 2. Teaching was 
done in a large class with a teacher centred approach. This was confirmed by the 
comment of a school 3 teacher in his class that “Too many of the students in a small 
classroom make supervision difficult for the teacher”. 
12. Do children with calculation operation skills problems participate in calculation 
operation skills class? 
In school 1, one of the teacher' responses indicated class size an important factor in 
assessing student participation, saying that “The size of the class makes it difficult to 
identify individual participation because of curious responses from the students.” Also in 
the same school 2, another teacher response indicated that “Student tries to respond to 
question during lesson. But they exhibit challenge in recognising symbols and misread 
numbers”. 
In school 3, one teacher indicated that in his class “They do participate during the lesson. 
Meanwhile, they forget things easily”. 
13. What role do they play during calculation operation skills activities?  
In all three schools the responses from the three teachers in the same school are similar,  I 
have made one statement for all three schools, as they seem to be the same. 
14. How are they assessed during tests and examination in calculation operation 
skills concepts? 
For this question the answer was similar to the teachers from the same school, and also 
across the schools due to the common educational policy administered in the South-
Western Nigeria. In school 1. One of the teacher responses indicated “Teacher made test 
that is conform to the curriculum standard of the state policy of education”. In school 2 and 
3, this was reflected in the responses of the teachers from those schools. For instance, 
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there are checklists that are administered for assessment that conforms to the state policy 
of education. 
15. Can you comment on the interest of the student in calculation operation skills 
difficulties? 
In school 1, the responses of the teachers acknowledge the interest of the students with 
calculation operation skills difficulties during the lesson, for example “Most of the student 
shows interest in the subject by trying to respond to questions. Meanwhile in doing this, 
they make more errors”. 
In school 2 and 3, the response of the teachers in their different schools affirmed the 
interest shown by calculation operation skill difficulties learners, even though “A 
surveillance of this pupil during the lesson shows that, these students take longer time to 
recall the correct answer” 
16. What barriers do student with calculation operation skills difficulty face in 
learning calculation operation skill concepts?  
In all the schools the answer was similar for the teachers from the same school.  For 
instance, in school 1 the responses of the teachers indicated that “Most students identified 
show difficulty in understanding concepts of place value, and quantity” 
Meanwhile in school 2 and 3 respectively, the responses focused on “Difficulty in 
interpreting calculation operation skills concept signs” as well as forgetting textbook and 
other essentials when coming to school 
17. Do you think student with calculation operation skills difficulty can use teaching 
aids 
In school 1, the response of one of the teachers indicated the reality on ground that “Most 
of the schools do not have teaching aids, not to talk of encouraging student on how to use 
the teaching aids.” 
In school 3, the response of one teacher indicated that “If there is a provision for teaching 
aids. Then student will be encouraged to use them”. 
18. Do children with calculation operation skills problems in your school have the 
same level of difficulties? 
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For this question the answers were not similar for teachers from the same school, except 
for school 3. There is variation in the level of challenges experienced by the learners which 
manifest in diverse types of errors which commonly occur in calculation operation skills 
processes. 
In school 1, and 2 there are differences in the students’ levels of difficulties, with different 





4.2.2    Questionnaires 
Proceeding to the first phase of the research, a list was completed comprising phone 
numbers and postal addresses of schools where students with calculation operation skills 
difficulties received inclusive education. Assistant was received from the classroom 
teachers during the administration of questionnaire and the interview to the students by 
translating the questions items in first language to the students, while the students were 
left to response.  
4.2.2.1 Questionnaires with teachers 
The full responses to the teacher questionnaires were shown in the appendices, and the 
responses of the nine teachers were summarised below.  
The teachers’ questionnaire contained of a set of questions divided into three sections. 
Each part has clear information on what respondent was expected to do. The first section 
of the questionnaire contained questions about the individual respondents such as age, 
qualification, class and subjects taught. The second section of the questionnaire asks 
teachers to respond to five statements about how calculation operation skills are taught to 
the children with calculation operation skills difficulties. The scale format used was 
Strongly Disagree / Disagree / Uncertain / Agree / Strongly Agree. The third section 
comprised open ended questions on teacher’s views about how children with calculation 
operation skills difficulties could best be taught calculation operation skills concepts, 
whether these children show interest in calculation operation skills  and likely barriers to 
access in calculation operation skills.  Stamped-addressed envelopes were included in the 
questionnaire posted to each school to facilitate the return of the questionnaire after 
completion. 
Part one 
• The average age of the teachers was 30, and the oldest was 40 and the youngest 
21. Four of the teachers were female, and five were males. 
• The average length of experience of the teachers was 6.8 years, and the longest 
experience was 11 and the shortest was 3. 
113 
 
• The average number of children with calculation operation difficulties in each class 
was 3.7, and it varied from 3 to 5. Three teachers said ‘more than’ in their answers, 
including the one who had 5 learners with problems. 
• All the teachers had a degree. 5 had a BSc, 3 had a BEd (primary) and 1 had a BEd 
mathematics. 
Part two 
2.1. The students with calculation operation skills difficulties are exempted from calculation 
operation skills lesson. 
Five teachers ‘strongly disagreed’ with this statement, but four only ‘disagreed’, suggesting 
the exemptions and exclusions do sometimes occur. 
2.2. Students with calculation operation skills difficulties are involved in calculation 
operation skills activities. 
Three teachers ‘strongly agreed’ with this statement, five teachers ‘agreed’, and one 
teacher ‘disagreed’. In other words, the teachers said students with calculation operation 
skills difficulties are generally involved in calculation operation skills activities, but that 
there were exceptions. The fact that one teacher actively disagreed with the statement 
raises the question of if the other teachers were reluctant to admit that there was a major 
problem. 
2.3. There is adapted equipment or specialized equipment for teaching calculation 
operation skills concepts in my school. 
Five teachers ‘strongly disagreed’ with this statement and four teachers ‘disagreed’. It is 
clear that there is little equipment available for teachers to work with in addressing the 
problems of children with calculation operation difficulties. 
2.4. Students with calculation operation skills difficulties have barriers in learning 
calculation operation skills concepts. 
Six teachers ‘strongly agreed’ with this statement, and three ‘agreed’. It suggests that the 
problems experienced by students are conceptual, rather than procedural or disciplinary. 
2.5. Students with calculation operation skills difficulties can learn calculation operation 
skills concept through teaching aids models 
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All teachers ‘strongly agreed’ with this statement, showing that teachers see teaching aids 
in a very positive way, even though they do not have access to them.  
Part three 
In this section respondents were identified, for example, as T2 S3, indicating Teacher 2 
School 3. 
3.1. What do you think are likely barriers preventing students with calculation 
operation skills difficulties to access calculation operation skills concepts? 
The responses to this question varied between schools.  
In school A all three teachers emphasised problems with homework, and two of them 
mentioned that children being expected to carry out errands was part of the problem. One 
teacher said the lack of homework led to learners not remembering facts. One teacher 
also mentioned the lack of teaching assistants. 
In school B the teachers emphasised problems with mathematical concepts, vocabulary 
and rules. As T2 S2 said “To me learning basic sequence, that is, 1, 2, 3, 4, is not a 
difficulty for most pupils.  What is important is that, children need to know the concepts or 
rules that undermine the ability to count effectively.” T3 S2, mentioned “difficulty 
understanding the differences between shapes and size of objects both at school and at 
home”, which may indicate some cognitive problems.  
In school 3 the teachers emphasised the symptoms of calculation operation skills 
difficulties in understanding practical problems, and two of them mentioned problems in 
dealing with money, and the other mentioned ‘word problems. 
In general, it looks like the teachers believed there was a problem underlying the children’s 
calculation operation skills difficulties, and that in each school they were trying together to 
find an explanation. 
3.2. Suggest possible steps to remove the barrier 
For this question the answers were not similar for teachers from the same school, except 
for school 2.  
T1 SA, insisted on the importance of children “Doing their homework at home” which 
was a theme in the School A answers to question 1.  
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Three teachers mentioned teaching aids of different kinds. T2 S2 and T3 S3 both 
mentioned the use of graph paper as a teaching aid. T3 S1 complained that “there is no 
provision for teaching aids by the government for this instruction”.   
T3 S1, the researcher thought teachers of computation would find that simple change to 
the presentation of calculation operation skills concepts will be of assistance to these 
pupils. But there is no provision for teaching aids by the government for this instruction.   
Seven of the teachers mentioned that changes could be made to pedagogy, which 
again showed that they do not believe the problem is all because of the children or that 
nothing can be done to change the problem. 
T2 S2 and T3 S3 both mentioned that teachers could help by slowing the pace of their 
teaching and speech. T1, S2 said teaching should use language that is already known, 
and is best understood by the pupils.  
T2 S2 emphasised a focus on basic skills like “how to identify calculation operation skills 
symbols and not to misread numbers.”, and T3 S2 also mentioned a focus on “basic fact in 
calculation operation skill”, as well as the use of games to practice this. 
In general, the teachers seemed to recognise that some pedagogic change was needed in 
their schools. 
3.3 Suggesting teaching aids that could be use in teach Learners with calculation 
operation skills difficulties. 
Seven teachers mentioned flash cards, toys and picture books. These are materials that 
cost money. As T2 S3 said “Meanwhile, there is no provision of teaching aids from the 
state government”, and because of this these aids are not used in classes.  
Only one teacher, T2 S2, mentioned “using materials in the environment, like pebbles, 
buttons, seeds of fruits. The researcher thougth by providing a game like orientation” 
3.4. Do Learners with calculation operation skills difficulties show any interest in 
calculation operation skills concepts?  
All teachers answered ‘Yes’ to the question this rules out learner disengagement as the 
main cause of learners’ problems. 
3.5. How do the learners show interest? 
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The teachers agreed that the students respond well to correction, and are willing to answer 
questions. However, T3 S2 commented that “These pupils are always lonely, during the 
period of teaching calculation operation skills”. Other teachers did not mention how the 
thought the students were feeling. T1 S2, T1 S3 and T2 S3 said they could see the 
engagement of the learners because they were seen counting with their fingers. Two 
teachers mentioned students asking for help from their companions as evidence of their 
interest. See Appendix 4. Questionnaire results in Results of teacher questionnaires on 
Table 42:43, 44,45,46,47,48,49,50. Questionnaire results for COS teachers, school 1, 
teacher 1 
4.2.2.2 Questionnaires with students with learning difficulties 
The student’s questionnaire was sent to fifteen students via the headmasters in each of 
the different sub-case schools with instructions for completion. The questionnaire 
consisted two parts. The first section contained questions about the individualities of the 
student such as age, class, name of the school. In the second section students were 
asked to rate ten statements about their interest in calculation operation skills and the way 
calculation operation skills is being taught in their classes. As with teachers’ questionnaire, 
scale used was Strongly Disagree / Disagree / Uncertain / Agree / Strongly Agree. The 
results of the pupil questionnaires were summarised in the following tables.  First are three 
tables showing the results for each individual school then there is table summarising the 
data for all three schools, with comments on the results.  
The students that exhibit symptoms of learning difficulties were asked to go to the 
resource room units, where the questionnaires were administered. These rooms are 
normally used for individualisation of instruction and also for assessment.  The 
Questionnaire items were read by research assistance which was translated by the 
classroom teacher in the second language (Yoruba) for better understanding by the 
student. The full responses to the Summary of learner questionnaires for all three schools 
are shown in the appendices 4. I will now summarise the responses to the questionnaire, 
which are given in full in Table 25. 
1. I take active part during calculation operation skills lesson. 
Nearly all the learners say that they are engaged. This may only indicate that they are in 
the classroom, it does not mean that they are necessarily engaged, or that the instruction 
meets their needs. See the results of observations, summarized in Appendix 6 
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2. Our teacher uses teaching aids to teach us calculation operation skills lesson. 
Two schools do not use teaching aids to teach calculation operation skills, but one school 
doe3. I don’t like calculation operation skills because I cannot follow what the 
teacher teaches. 
Most of the learners do not like their calculation operation skills classes 
4. I never attend basic calculation operation skills lessons. 
Learners in two schools say that they do attend lessons. Learners from one school say 
that they never attend basic calculation operation skills lessons. This conflicts with the 
answers to question 1. It may be that the learners did not understand the question or 
presentation of the question. 
5, I like to do calculation operation skills because our teacher uses toys to teach us. 
The teachers encourage the use of limited  educational toys in two of the schools studied, 
and in one school there is no use of toys at all. 
6, I read other books during calculation operation skills lesson. 
Even if the learners are not engaged in the basic calculation operation skills lessons, they 
do not usually do any other activities. 
7. Our resources teacher teaches us calculation operation skills activities after 
calculation operation skills lesson 
Most learners with calculation operation skills difficulties do not receive remedial 
instruction outside class time,. At least 3 of the teachers recognize that there is a problem. 
8. We don’t have extra teaching time in calculation operation skills lesson. 
The learners said that they were expected to follow the lesson at the same pace as the 
other children. No consideration was given to their particular problems. Observations of 
classes show that teaching follows a traditional and highly structured method. 
9. I am always very happy when we have calculation operation skills lesson. 




4.2.2.3 Interviews with representatives of Parent–Teachers associations 
The Association of the Parent Teachers is a statutory organ of an agency of the ministry of 
education in each state, and the activities of the association are monitored by the state 
government. It was not possible to make direct contact with individual parents because of 
the position on access taken by the schools.  
The only option left was a form of question and answer session which was put in writing, 
with a condition of not making any video or audio recording which said to be against the 
ethical conditions in the civil service regulations. In this situation, it was difficult to collect 
the rich data that was intended, but it was possible to collect the data shown below. I 
transcribed the interviews and cumulated the responses in the table. Again, the full 
responses to the Summary of interviews with representatives of PTA for all three schools 
are shown in appendix 3. I summarise the responses of Antecedents stage interview 
questions in Table 10 here. 
1) How do parents describe their child’s observable symptoms at home?  
In school 1 and 2, the responses indicated that children calculation operation skills 
difficulties showed behaviours in a natural setting in the home that the parents identified as 
inappropriate, such as difficulties in understanding, or mistakes when sent on an errand. 
These problems identified by parents matched those identified in schools through an 
observation low scores in calculation operation skill concepts on the chart sheet indicating 
low performance 
2) What is their statement of the problem? 
The answers to this question in school 1 2 and 3 are similar. The responses show an 
indication that some parents speak out of superstitious belief. While, some indicated by 
trying to explain why their children should be in this situation. Their child having difficulty in 
personal care. At times they blame each other, and suggest that it is the fault of one of the 
parents. 
3) What do parents expect from professionals?  
In school 1, the responses indicated that parents sought information from the 
professionals. In school 2 and 3 the responses suggested that some parents were hoping 
for a ‘magic cure’ which would enable the problem to be identified and solved, as well as 
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seeking professional advice on what methods of instruction can be adopted’ or effective 
learning. 
 
4) What do parents understand about the cause of the problems? 
In answering this question, there are divergent responses from the parents in different 
schools. In school 1, the understanding of the causes of the problem is that the teachers’ 
methods of instruction are not reinforcing better performance of the student. Meanwhile, 
school 2 and 3 responses indicated that: Parents’ think the child plays too much which 
affect his understand in assimilating effectively. 
5) What do parents understand about helping the child’s ability to influence the 
problem?  
The parent should assist in facilitating the learning of calculation operation skills at home 
as indicated in school 3 response by activating provision of facilitating teaching aids that 
illustrate the learning of calculation operation skills at home as indicated in the response in 
school 2. 
6) What diagnostic information have they heard previously? 
Answers to this question were not similar across the subcase schools. In school 1, there 
were suggestions of poor cross-coordination in the nervous system, including memory and 
short attention span, together with a lack of focus as an indicator of learning problems. 
Meanwhile, in school 3, an observable symptom was indicating in the responses, that the 
classroom teacher noticed that the child is resistant to instruction 
 7) What is their understanding of information on learning difficulties? 
In school 3, an indication of response in that school is that children with learning difficulties 
were called ‘coconut head’ by teachers, due to their low performance in calculation 
operation skills lessons 
In school 1, children with learning difficulties were often seen as being lazy, and not 
working hard enough. 




In school 1, there is feeling of confusion about what to do. Parents resort to sorting of 
professional advice on how to solve the child’s problem. There is a similar response in 
schools 2 and 3 that indicates an attempt to understand the situation better by sharing 
experience with other parents with similar issues, and also in some cases to seek spiritual 
help in some cases, or experiencing feelings of guilt. 
9) What has their experience been with other person presenting problems similar to 
those of their child? 
In school 3, there was evidence of networking to find out how parents are remediating their 
child problems by forming a parenting association to share their experiences. 
In school 1, comments showed an awareness that that children are not all the same, and 
that it is necessary to try to live with their problems 
10) What have PTA experiences been like with the school system so far? 
The answers to this question were not similar in the subcase schools. In school 1, there 
were indications of the benefits that were derived from PTA such as sharing of mutual 
understanding between the parents and the teachers teaching their children 
In school 2, it is important to note that the PTA compensates the school in their donations, 
and also pays the wages of the PTA teachers. 
In school 3 there is an awareness that interpersonal relationship occurs in four areas: (1) 
teacher-family, (2) teacher-child, (3) family-child, (4) parent-teacher, and there were efforts 
to help each area to support the other as progress is made.. some examples of this 
support might consist of counselling of teachers parents conference, interpersonal 
relationship between the individual students and the teachers. 
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4.2.2.4       Interviews of Educational officials from State Educational Boards 
This section provides the results of interviews with Education Officers employed by the 
Ministries of Education in the three states included in the study. These boards are 
statutory organs of the Ministry of Education with the responsibility of duplicating the policy 
of the Federal government in each state. In each state three education officers were 
interviewed by the researcher in one State and was duplicated by research assistants in 
the offices of the state Ministries of Education.  
Obtaining permission to carry out the interviews was not a simple process. As described in 
section 3.8, the interview questions were viewed to be sure that they were not politically 
motivated by the opposition. Limited access was approved by the relevant government 
departments.  
There were some challenges in collecting this data. For example, the researcher was told 
that the ethics in the civil service which means that “Civil servants are to be heard NOT to 
be SEEN”. Because of this guidance, the interviews reported here were not video 
recorded, while notes were taking during the interview. Audio recording was also not 
accepted the schools’ management. Similarly, I was not allowed to have an open 
conversation, and I was limited to receiving an official response to my research questions. 
The responses of the officers in the three states are similar in the transcriptions, and this is 
because they are largely repeating what is set out in the Federal government policy. 
Duplicated by the State government. The full responses are set out in the Summary of 
interviews with State Educational Boards officials, in the appendix . I now summarise the 
responses to the antecedents stage interview questions in Table 21. 
1) What is current practice in teaching the calculation operation skills curriculum to Primary school 
students with learning difficulties in Nigeria? 
 
The answers to this question in states 1 2 and 3 are similar, because of the common 
education policy framework in Nigeria. The Federal government is the central legislator of 
all educational policy in Nigeria. This policy is passed down to the States in the federation 
for implementation 
2) What approaches are used to teach students with learning difficulties basic mathematics 
curriculum in Primary schools in South-Western Nigeria?  
 
The responses suggest that the teaching in the regular schools in Nigeria is conventional. It stays close to 
the scheme of work that is use in the schools, which is itself guided by the general curriculum of the national 
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policy of education. This is the practice of teaching in all three states. The respondents do not seem to 
recognise that there might be anything more to say than this,  
 
3) What further Resources can make Basic Calculation operation skills accessible to Students with 
Learning Difficulties in Primary Schools in South-Western Nigeria?  
 
When considering the policy of the government in the provision of teaching aids to regular school in the 
state, it appears that the whole process is just a matter of paperwork. The implementations of that policy are 
zero, as observed in schools during a visit to school 1. In school 2, there is an availability of teaching aids in 
a few classes in the subcase schools which is due to an effort of some teachers in the schools, converting 




4.2.3 Focus group of teacher trainers. 
A focus group was set up at the SPED college with five teacher trainers from the college. 
The participants were the Head of the Department of Learning Disabilities, and four other 
departmental lecturers who are the researchers colleagues, and who have also served as 
the research assistant in the collection of data. An hour was allocated for this session, and 
it was conducted in the Head of Department office in the in the Department of Education 
for Children with Learning Difficulties. The choice of questions was closely aligned to the 
research questions, and the focus group was facilitated by the researcher. the transcript 
was transcribed into the Dedoose qualitative text analysis application. 
The focus group gathered the perspectives of the teacher trainers on issues relating to 
teaching practice methods in South Western Nigeria.  
Following the focus group a visit was made to the classrooms of the school attached to 
SPED, to document the teaching aids which were available (see Appendix 5 for some 
photographs of the teaching aids available in the SPED resource centre). 
The responses of the focus group provided the following insights into the research 
questions. The full transcript is available as Annex 7, section 8.7, and the results are 
summarised here. But these photographs are not of the training intervention, I think. What 
are they 
RQ1: What is current practice in teaching the calculation operation skills curriculum to 
primary school students with learning difficulties in Nigeria? 
The responses of all participants indicated that the current practice is simply to apply the 
regular curriculum. For now, in Nigeria, the group concluded that we do not, in practice, 
have a special curriculum for children with special needs. However, the participants 
agreed that there was a need to supplement the regular curriculum through new and 
different methods, and through the assistance of teaching aids for special needs children  
The participants also agreed that there is need for some kind of collaboration between the 
classroom teacher and a specialist in the field of learning difficulties to organize a pull-out 
programme during calculation operation skills lessons for children who are experiencing 
difficulties. 
RQ2: What approaches are used to teach students with learning difficulties basic 
calculation operation skills curriculum in primary schools in South-Western Nigeria? 
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The participants in the focus group all agreed that: 
the present approach used in Nigeria can best be described as ‘traditional methods’. In 
practice, this means that the teacher comes into the classroom, and teaches everybody the 
same way, without any special approach fashion out for children with learning difficulties. 
(Appendix 8, Transcription of the focus group of teacher trainers) 
The participants in the focus group identified that the definitions of learning difficulties were 
sometime conflicting: 
Some definitions imply that the cause of the difficulties is a deficiency in the child, 
and others that it is incorrect actions of the teachers. Other explanations were the 
method of teaching and parental involvement (or lack of it)? There are many ways 
of looking at this. (Appendix 8, Transcription of the focus group of teacher trainers)  
RQ3: What further teaching aids can make Basic Calculation operation skills accessible to 
Students with Learning Difficulties in calculation operation skills in Schools in South-
Western Nigeria? 
The participants in the focus group pointed out that some children in Nigeria do have 
access to teaching aids. However, this is only true for the children of very rich families, 
especially in B State  
Some participants asked whether the teachers in schools are creative enough in 
responding to the problems created by lack of resources. They suggested that local 
materials in the environment could be adapted to compensate for the lack of teaching aids. 
It was also commented that the lack of a creative attitude may be understandable when we 
remember that some teachers had not been paid their salary for four months. The 
participants thought it was a challenge to motivate such teachers to make an extra effort to 
find creative solutions for these children.  
Another problem that was identified was that teachers do not have time to carry out all the 
tasks that they are asked to do in the regular state schools.
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4.3 Transactions stage data 
Data in this section was collected during the transactions stage, and then contrasted 
with the outcomes stage. 
4.3.1 The training activities 
The National Curriculum specifies the use of the Teaching Practice Analysis Report 
checklist.  Consequently, this checklist is generally used by all Colleges of Education 
in Nigeria to monitor and supervise their teacher education programmes. It was 
therefore agreed by the researcher and his colleagues to use this instrument to 
collect data on the performance of teachers who received the training delivered in 
this case study, because this is the instrument that is used by the Ministry of 
Education to determine the success of teaching. 
It was agreed that the training intervention would be carried out by the researcher 
and five of his colleagues from SPED who are all specialists in the education of 
children with calculation operation skills difficulties. Communication tools and data 
gathering instruments were identified, following demonstration of a number of 
currently online collaboration tools, and how they could be used to support 
coordination of research gathering. It was agreed by the team that Skype could be 
used, also the use checklist template. 
A protocol was established for the teacher trainers to follow in the sub-case school 
presentation sessions, as follows: 
• Time: 30 minutes of presentation, 10 minutes discussion and live examples 
• Format: All presenters use Google Slides for the formal portion of the 
presentation 
• Recording: Audio and video of teachers teaching lessons after training are 
captured with the Podcast Producer Software16  
The training intervention activities were delivered over a month. Each of the three 
teacher trainers engaged in micro-teaching with two calculation operation skills 
teachers in each of the sub-school. There were regular meetings of the training team 
every Wednesday to review the emerging updates in the fieldwork, and to share 
ideas on the methods applied in the use of teaching aids, and the steps and stages 
of progress. In order to maximize the benefits from the limited time available in the 
training intervention session, the teacher trainers adapted the teaching materials and 
the methods in response to the feedback obtained from calculation operation 
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teachers in each sub-case school. These included bottle corks, unripe small oranges, 
matchsticks, seeds of fruits. etc. After the instruction given by the teacher the 
learners used their counters to count to help them, the teacher used strokes on the 
chalkboard to count 1 + 3 + 4 = ?. At the end of each day of training activities in each 
sub-case, school, the teacher trainer sent a brief observation field report to all of the 
teacher training group.  
4.3.2 Videos of classroom teaching 
Six videos were made of two examples of teaching in each of the participating 
schools. More would have been made, but restrictions were experienced by the 
researcher and research assistant, even though efforts and influence were used by 
the researcher to have access, making use of the fact that some of the teachers were 
ex-student of the researcher. Similarly, the school authorities insisted on the 
interviews being carried out as a question and answer session, because of the 
potential danger to job security.  
One video was made in each participating classroom before the training intervention 
and one after the intervention. Each video was 30 minutes long. These videos were 
intended to provide a picture of the degree to which the teachers were able to 
understand the proposed changes to their teaching methods, and to show how far 
they were able to apply the new teaching methods in their practice. An observation 
checklist was filled out by the researcher during the lessons that were recorded to 
serve as a backup for the recorded lessons and to focus on what the video might not 
capture, and field notes of pre and post intervention reports were kept. The checklist 
and field notes provided data about the infrastructure, how specific teachers go about 
teaching, and how the learners respond. Data was collected with the support of two 
of the researcher’s colleagues in the Department of Education of Children with 
Learning Difficulties, Federal College of Education (Special) Oyo. Nigeria  
All data were stored on local hard disc in a locked location with a backup in another 
location and encrypted. Participant’s confidentiality and anonymity were maintained. 
Video recordings of 3 classes in each of sub-case schools were documented using 
Lesson Observation Recording form.  This documentation of classes provided data 
about the infrastructure, how specific teachers go about teaching, and how the 
learners respond. The observation checklist is held by the researcher during the 
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basic calculation operation skills lesson to serve as a backup for the recorded 
lessons and to focus on what the video might not capture. Every two minutes a note 
was taken of participation in calculation operation skills activities, including 
• when assistance was given to the student with calculation operation skills 
difficulties  
• resources used by the teacher during the lesson 
• the teaching approaches used by the teacher during the lesson 
• the use of teaching aids 





Table 7: Plan of work during training sessions 
Plan of work during training sessions, primary education year one, calculation operation skills 
 Determined by the school Determined by the trainers 









At the end of the 
lesson pupils should 
be able to identify 
similar objects. 
Teacher introduces 
the lesson by 
collecting similar 
objects and different 
objects, and sorting 
out the different ones 
from the group. 
(1) Collecting various 
objects.  





various objects, for 
example seeds, 
beads etc. 
Establish if the 
children know what 
makes the objects 
similar or different, 
and if they can select 
groups of similar 
objects. 





At the end of the 
lesson pupils should 
be able to: (1) 
Identify a collection 




demonstrates how to 
group similar objects. 
Leads children to (a) 
copy the groups and 
identify the objects (b) 
list identical objects. 
Listing and 
identifying objects in 
group. Using pictures 




various objects, for 
example rulers, 
pencils and books 
etc. 
Establish if the 
children can make 
collections of similar 
objects, and then 
count them and 
record the result. 
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At the end of the 
lesson, pupils should 
be able to: (1) Make 
or identify a 
collection of similar 
objects. (2) Collect 
different objects 
Teacher leads 
children to identify 
various objects. 
Children sort and 
classify objects. 
(a) Listing identifying 
objects. (b) Counting 
objects in groups. 
Counters using 
various objects, for 
example. buttons, 
sweets, and bananas 
etc. 
Establish if the 
children know what 
makes the objects 
similar or different, 
and if they can 
classify a collection 






An observation checklist instrument was used for data collection, full Observations of 
classroom teaching School 1, pre-intervention is used to identify, participation, support 
received, and difficulties that were observed during the pre-intervention and the post-
intervention fieldwork at the subcase schools are shown in the appendices 6. 
Extracts of the data were summarised to discuss the participation, support received, 
and difficulties that were observed during the pre-intervention and post-intervention 
fieldwork at the subcase schools in Table 13. 
Calculation operation skills operations classroom session; 
 
During the pre-intervention; 
The learners participated in the classroom activities, by responding to the 
teacher’s prompts.  
All the responses were made as a chorus. There was a total of 4 chorus 
responses in the video.  
The learners did not have any opportunity to use their own initiative 
 Assistance given to the student with calculation operation skills difficulties 
No personal support was given by the teacher to the learners that got the answers 
wrong. The teacher spent 75% of the class time explaining at the blackboard. The 
other 25% was spent on introductory talk, classroom organization, and social 
interaction with the children.  
No teaching aids or individual activities performance were not used in the course 
of instruction 
Resources used by the teacher during the lesson 
No teaching aids were used during the lesson. There was no evidence of teaching 
aids available in the classroom that could be used to enhance the learning of 
calculation operation skills  
Teaching approaches used by the teacher during the lesson 
The approach used was abstract and explanatory with the learner repeating what 
the teacher said by responding in a chorus. No teaching aids were used.. The 
teacher continued to teach the learners without acknowledging any problem. At 










Deficiencies revealed by infrastructure facilities 
The arrangement in the classroom is that of the conventional class arrangement. 
This allowed choruses response by the learner. The blackboard was only faintly 




4.4 Outcomes stage data 
This section presents the data that was gathered about the changes which took 
place in the schools and in teachers’ practice following the intervention. This data 
was intended to make it possible to assess the impact on schools of the teacher 
education intervention training which was undertaken in the case study, and to 
consider the value of the training and the adoption of the new methods by 
teachers. The data included: 
• Observation of classes. 
• Interviews with teachers. 
• Post-intervention reports from the teacher education team. 
See Table 2: Stake's framework mapped onto research activities 
4.4.1 Post-intervention checklist data: 
The following table shows the compiled results of classroom observation for three 
teachers in each case study school, using the SPED institutional checklist. The 
rationale for using this checklist is in section 3.5.5. 
The maximum scores for each line differ. Consequently, under each line the 
scores are normalised to a decimal fraction, so that they can be compared. All the 
normalised scores are indicated in blue. The total column on the far right, in blue 
bold, shows the sum of the normalised values for that line, divided by 9, giving a 
mean value for that item. 
The checklist is divided into six sections, and there is a total for each section, as 









4.4.2 Post-intervention interviews 
The post-intervention interviews were carried out three weeks after the 
intervention in the subcase schools by the research assistants in different states to 
obtain feedback from the trained teachers on the training they had during the 
intervention. The intention was to find out how effective the new methods were in 
delivering instruction during calculation operation skills lessons. See Appendix 9.  
8.1.1 Post-intervention interviews in Table 20, 21, 22, 23, 24, 25, 26, and 27.28: 
Post intervention interview, school 1, teacher 1. 
4.4.3 Field notes from post intervention observations.  
The field notes were qualitative notes recorded by the researcher and his 
colleagues who served as the research assistants in the course of the research, 
during or after their observation of the micro teaching sessions in their various 
subcase schools. In each subcase state, the researcher and one research 
assistant covered one state, while, two research assistants covered each of the 
two remaining states in the research.  
The note taking was structured using an observation checklist developed for the 
data collection during these sessions. Meanwhile, the field notes were used as a 
checklist of the micro-teaching training session they were studying. The notes 
were intended to be read as evidence that gave meaning and aids in the 
understanding of the micro-teaching training sessions in the subcase schools.  
Item one of the checklist is a structured record of the teaching actives in the class, 
noted down every 2 minutes and classified according to the following categories: 
• I = introduction 
• D = Describes 
• E = Explains 
• M = Models 
• R = Reminds 
• A = Asks questions 
• G = Gives answers 
• C = Corrections  





Item five of the checklist concerns presentation of lesson. The data was gathered 
through a structured record with the following categories: 
• P = Promotes: introduction of concepts 
• D = Demonstrates: during the lesson 
• I = general competence in the use of instructional aids 
• M = Manages: of time 
• O = Observes: of target learners  
• T = another task 
After each session a summary of observations was made by the observer, and the 





Table 8: Field notes from the post intervention observations 
Observation 
prompt 
     School 1     School 2       School 3      Observed 
recorded changes in 
the schools 
1.  Observe 
recorded 









Teaching from the 
concrete with 
teaching aids was 
used by the teacher in 
the course of 
instruction. Teaching 
aids can be observed 
on the desktop of the 
learners. Support was 
given to the learner at 
the beginning of the 
teaching period of the 
lesson. 
There is participation of 
the learner in classroom 
activities during the 
lesson. As can be 
viewed in the video, 
responses from the 
learner were expressed 
by raising their hand up 
to answer questions 
asked by the teacher at 
the beginning of the 
lesson. Also, at the tail 
end of the lesson. 
Most of the learners 
now make use of their 
counters during the 
lesson. There are less 
difficulties with the 
learners. 
There is more participation 
of the learner in calculation 
operation skills activities. 
 2. Note when 
assistance is 





Teaching from the 
concrete to the 
abstract. The support 
received from the 
teacher provides 
opportunities and time 
for practice during the 
lesson. Teaching aids 
are displayed on the 
desk of the learners 
during the lesson. 
With the assistance of 
teacher. During the post 
intervention lesson, 
performance of the 
learners was examined. 
Teacher was able to 
know the strength and 
the weakness of the 
learners in the class 
activities by assisting in 
doing an example in the 
counting of counters. 
Through the help of 
the teacher. No 
difficulties were 
expressed during the 
post intervention 
lesson...   
Learners were able to 
associate the counters to 
number representation. 
Nothing was addressed since 
learners did not exhibit any 
difficulties. 
3     Write the 
resources used 




Support received from 
the teacher is 
providing one to one 
presentation of 
learning skills that 
support learners in 
Counters were used in 
class to enhance the 
learning of calculation 
operation skills in the 
observed class during 
the post intervention 
No difficulties were 
observed from the 
learners during the 
lesson. There is an 
improvement in the 
use of teaching aids to 
There is an improvement in 
the response of learners to 
questions during the 
lesson. Arrangement of the 
chairs in the class also 










occurring at the 
“record” 
overcoming miss 




lesson periods. solve calculation 
operation skills sums. 
learners with challenge 
during calculation operation 
skills lesson 
4. Note the 
teaching 
approaches 
used by the 
teacher during 
the lesson  
 
Demonstration was 
carried out by: (1). 
The teacher alone. 
(2). The teacher and 
the learner. (3). The 
learner who is 
knowledgeable in the 
activities. As support 
received from the 
teacher 
The teacher adopts 
discussion method of 
teaching. The teacher 
carefully selects 
students into groups. In 
the group there are 
students with various 
abilities. The brilliants 
and weak students, the 
vocal and the quiets 
students were together. 
No difficulties 
expressed by the 
learners demonstrating 
most of the activates 
instructed by the 
teacher 
It is interesting to see 
interpersonal relationship 
between the teachers and 
the learners This approach 
allows the learners to 
discovered answers to the 
questions during the 
lesson. By the use of their 
counters instead of 
counting their fingers 
5.  Presentation 
of Lesson  




The learner is given 
an opportunity to 
learn at his own pace. 
He is not held up or 
pulled forward by his 
colleagues or teacher. 
The teacher was seen 
moving from one 
learner desk to 
another learner desk 
making sure they are 
doing the right thing to 
do. 
Teacher led discussion 
group, the teacher acts 
as the leader of the 
group. He controls and 
sees to the success of 
the discussion group. 
Example teaching 
activity from model 
lesson plan. Mounting of 
already cut out pictures 
e.g. from an old 
almanac. 
No difficulties were 
observed in the 
observed class. The 
checkboard and the 
seating arrangement 
are seen as no barrier 
to learning. 
The general instructions 
were well managed during 
the course of teaching with 
the use of traditional 
language which was later 
translated to English 
language. Demonstration of 
teaching approach through 
the traditional language 
promote an understanding 
of the context/content of 
computation skills to the 
learners which was later 









No difficulties were 
observed in the 
observed class. The 
checkboard and the 
seating arrangement 
are seen as no barrier 
to learning. 
It is not ideal for a large 
class of learners. It is 
time consuming 
No difficulties were 
observed in the 
observed class. The 
checkboard and the 
seating arrangement 
are seen as no barrier 
to learning. 
Much improvement can be 
observed with the 
introduction of the new 
approach. Adopting this 
new approach reduced the 
difficulties that are faced by 
these learners. 






learners did not 
exhibit any difficulties 
Learners are given the 
opportunity of working 
alone and searching for 
and discovering facts on 
their own. 
Introduction of group 
work improved the 
learning of calculation 
operation skills better. 
It promotes individualisation 
of instruction which is key 
for overcoming learning 
problems for learners with 
computation difficulties 







No difficulties were 
observed in the 
observed class. The 
checkboard and the 
seating arrangement 
are seen as no barrier 
to learning 
To the target students 
(weak learners), 
demonstration methods 
of teaching that involves 
carrying out class 
activities to illustrate 
concepts and ideas. 
Demonstration is carried 
out by teacher’s 
assistant 
Time spent on the task 
in solving the sum. 
Duration of counting 
the materials. 
Frequency of getting 
the answer right 
The target learner is very 
slow to respond to 








5.1 Introduction to the analysis 
As described in Chapter 3, Stake’s framework offers a way of organising the results 
of the various parts of this study, so that well-founded conclusions can be drawn. The 
results are here by presented in terms of Stake’s framework, as initially established in 
the Countenance of Educational Evaluation (Stake, 1967) and more recently 
discussed by Deno (2002) Section 3.4 frame-work and justification for its use, 
describes Stakes. Stake’s framework was used to provide assessment of 
•  Claim for the knowledge generated in the course of this research 
• The evidence gathered to substantiate claim for knowledge 
• The degree of confidence in the findings 
•  Assessment of the degree to which the findings have general application. 
5.1.1 Analysis of antecedents 
Stake defines the antecedents phase as “any situation existing prior to teaching and 
learning which may relate to outcomes” Stake (1967). In the context of this research, 
the existing situation consists of the policy environment and the practice and views of 
the teachers. I now consider the existing situation in terms of the four aspects 
identified by Stake, in turn.  
5.1.2 Antecedents: intent 
In line with Stake’s framework, the intent aspect of the antecedents stage is 
concerned with: 
• The intent of Government and State policy. 
• The intent of teachers in their lessons (learning objectives). 
• The intent of the PTA in their constitution and documentation  
Taken together, this information gives a picture of what the institutions and 
stakeholders involved want to achieve in their work. 
5.1.2.1 The intent of the Federal and State Government 
The intent of Government and State as regards the education of children with 
calculation operation skills difficulties is set out in the policy documents which they 
publish. The policies of the Federal Government of Nigeria are then interpreted and 





the materials presented in the Introductory chapter section 1.2.2 above, Educational 
policies in Nigeria, as it relates to calculation operation skills difficulties asserted: 
Learning disabilities: Training in reading concepts and methods, speech and 
language concepts and methods, perceptual/cognitive concepts and methods 
training. Arithmetic/Mathematics concepts and techniques Materials include, sensory 
stimulation toys, plastics, drawing sheets (Branch & Special Education Division, 
2015. p 16). 
The intents that were implied in the Federal Educational policies in Nigeria can be 
summarized as: 
• Special training and retraining of personnel 
• Teacher – Pupil Ratio – Shall be 1: 5 – 10 in inclusive classroom. 10 being the 
maximum and 5 being the normal. 
• Curriculum – Multiple curricula and differentiated curricula that will tailor to 
individualized needs 
• Planning of special needs programmes and services. 
• Access – Removal of all form of barriers that may interferes with learning. 
• Adaptations of various equipment, materials and facilities. (Branch & Special 
Education Division, 2015. p 18-19) 
The Federal Government also seeks to include parents in the educational process, 
and in the context of this research parents play a leading role in the education of 
children with calculation operation skills difficulties. This seems likely, because 
children with calculation operation skills difficulties spend more time at home than at 
school. However, it is also shown by research evidence by Hedegaard: 
…which indicates that students with parents who are involved in their education tend to have 
fewer behavioural problems and have better educational performance and are less likely to 






Adepoju (2007) describes the goals of the UBE program as specified in the 
implementation guideline by government in Section 7 of the revised National Policy 
on Education (2008) which establishes its intent as regards the state policies thus: 
Interestingly enough, Section 7 of the revised National Policy on Education (2008) explicitly 
recognizes that children and youth with special needs shall be provided with inclusive 
education services. The commitment is made to equalize educational opportunities for all 
children, irrespective of their physical, sensory, mental, psychological or emotional 
disabilities. Undoubtedly, these are lofty goals intended to improve the quality of special 
education services, but much more is needed to translate the goals into concrete action.  
Intents from the State policies: Some scholars argue that while the UBE scheme 
does not specifically focused children and youth with difficulties, such children are 
always included under the law, since they establish part and parcel of society and 
have every right to basic education and other essentials of life. If we accept this 
premise, then, the various stakeholders must begin to provide adequate financial and 
human resources to objectify what it truly means to bring children and youth with 
special needs within the education fold. As a starting point, teacher and administrator 
understanding and obligation must be fostered, followed by parent and community 
involvement and support. More basically, it must be recognized that the task of 
including the needs of students with disabilities, and those of their families, in any 
national policy on education is important and carries life-long effects. However, we 
might want to consider a basic question, i.e. what direction should a low-income 
country like Nigeria follows its goal to provide quality inclusive education for special 
The goals of special education in Nigeria, as stated in the Nigeria National Policy on 
Education are set out by Adepoju: 
Seeking to achieve these objectives, the federal government declared its intent to 
 (1) Public information and social enlistment 
 (2) Data collection and analysis 
 (3) Planning, observing and evaluation 
 (4) Teachers; their employment, education, training, retraining and motivation 
 (5) Infrastructural facilities 
 (6) Enriched programmes 
 (7) Textbooks and instructional materials 
 (8) improved funding 





5.1.2.2 The intent of the PTA in their constitution and documentation 
As is common practice around the world, the Parent Teacher Associations (PTA) in 
the sub-case schools in Nigeria bring together parents and teachers under one 
umbrella to organise the educational process in the best interests of the children. The 
two groups, by coming together, seek to remove the false impressions that parents 
and teachers sometimes have about each other. Thus: 
In this circumstance, Igwe (1999) citing Anderson and Van Dyke (1963) highlighted some 
functions of PTA as applicable to public school (a) promoting better acquaintances and 
healthy working relations between teachers and parents (b) serves as effective channel of 
communication between the school a community (c) advise the school staff, the board of 
governs or the school committee on pressing education needs of the community as 
perceived by parents amongst others. (Ugwulashi, 2012) 
In some states in Nigeria PTAs are compulsory by law for parents and teachers, 
while in other states it is voluntary. In both cases parents pay levies agreed by the 
association for their wards’ attendance at schools These observations point to the 
intent of the PTA to make it possible for teachers and parents to work as partners in 
progress and as fruitful collaborators in the level of academic attainment of the child.  
5.1.2.3 The intent of mainstream teachers in their lessons 
The main role of mainstream teacher is to provide instruction and support which 
facilitates the participation of students with calculation operation skills difficulties in 
the regular classroom.  
There is evidence from the blueprints of good practice policy list about the intent of 
the mainstream teachers. Most ‘mainstream’ teachers follow the specification of their 
role set out by the federal government scheme thus: 
• Serve as case managers and be responsible for the development, 
implementation, and evaluation of students’ IEPs. 
• Provide the necessary information to the classroom teacher prior to the child 
entering the general education classroom regarding the student’s disability, 
medical concerns, and/or equipment operation (ways to meet unique needs). 
• Collaborate with the general education teacher in adapting the curriculum, 
providing appropriate modifications, ensuring the implementation of 





• Develop schedules and supervise plans  
• With the general education teacher, develop and supervise plan for 
paraprofessional duties. 
• Complete and maintain all assigned student’s records (i.e., IEP, ESYP, 
documentation, progress report, behaviour plan, etc.). 
• Maintain contact with the assigned student’s parents or family. 
• Maintain collaborative relationship and goodwill with general educators. 
• May team teach lessons, either small group or whole class  
Council for Exceptional Children (2009, p.11-13)  
5.1.3 Antecedents: observations 
In the antecedents phase, observations involved the collection of data in case study 
schools before any intervention was made. Nine teachers of children with calculation 
operation skills difficulties participated, 3 in each of three schools in different states of 
S.W. Nigeria. The researcher was engaged in one school, assisted by his colleagues 
in two schools. This stage documented practice in teaching children with calculation 
operation skills difficulties in the case study schools before the intervention 
commenced. 
Looking at the data, the following observations can be summarised.  
5.1.3.1 Participation 
Observation of classes showed that students’ participation in classes is usually 
restricted to listening, and copying their notes after the lessons. The teaching 
remains abstract throughout the classes (see the data from the video recordings in 
Appendix 6 ,presented in section 4.3.2.). It was concluded that students have a low 
level of active participation in basic calculation operation skills lessons. 
5.1.3.2  Engagement 
Interviews with students suggest that they have some interest in calculation operation 
skills as a subject. The responses of the teachers, on the other hand, indicated that a 
number of the teachers say that the students participate in calculation operation skills 
lesson. (see section 4.2.1.1, part three, 3.4). It was concluded that students express 
some interest in basic calculation operation skills but teachers either do not 
perceive this or are not able to build on it (see 4.2.1.2. table 7, Interviews with 





5.1.3.3  Teaching methods 
The focus group of teacher educators concluded that ‘Traditional Methods’ 
predominate, that is, the teacher comes to the classroom, teaches everybody the 
same way, without any special approach fashion out for children with learning 
difficulties. This was confirmed by observations in the schools (see section 4.2.3.1, 
focus group of teacher trainers. question 2) Also in section 4.3.2 Observations of 
classroom teaching. It was concluded that teaching is done in large teacher 
centred groups,  
5.1.3.4  Collaboration between teachers and specialists 
The focus group of teacher educators concluded that there is need for collaboration 
between classroom teachers and specialists in the field of learning difficulties to 
organize ‘pull-out programme’ in which individuals or small groups of children with 
calculation operation skills difficulties can be given personalised activities during 
calculation  operation skills lessons. (See section 4.3.2 Videos of classroom teaching, 
table A, and also section 4.2.4. Focus group of teacher trainers, question 1). It was 
concluded that there are no specialists who could be used more effectively to 
address the needs of children with calculation operation skills difficulties.       
5.1.3.5  Language usage (about the use of English and Yoruba) 
In the antecedent’s interviews, teacher b, school 1, said in response to question six 
that the children did engage in classes, but that “Language difficulties are the most 
common learning problem among pre-schoolers.” Similarly, teacher c, school 3 
commented that “the teacher needs to translate most of the concepts to traditional 
language.” (See table 7.7.2 Post-intervention interviews with trained teachers). 
In observations of the classes, the researcher saw that children had problems with 
some aspects of the teaching procedures, and they were not able to make a 
coherent response to questions. For example, in one class the children had trouble 
following the procedure to complete the calculation of 2+2+2. (see section 4.3.2 
Videos of classroom teaching, Table 15, School 2 pre-intervention). It was not clear if 






5.1.3.6 Teaching aids 
Teachers and students indicated that there is little equipment available for teachers 
to work with in addressing the problems of children with calculation operation 
difficulties in the classrooms in any of the observed sub-case schools (see section 
4.3.2 Videos of classroom teaching, in Appendix 6 and also section 4.2.1.3. 
Interviews with calculation operation skills teachers, table 8, question 10). The 
teachers’ responses indicate that there are no specialized or adapted teaching 
aids in teaching calculation operation skills lesson in schools (see for example 
Appendix 4, table 46). Similarly, the focus group of teacher trainers concluded that 
there is need for collaboration between classroom teachers and specialists in 
the field of learning difficulties to organize ‘pull-out programmes’ in which 
individuals or small groups of children with calculation operation skills difficulties can 
be given personalized activities during calculation operation skills lessons, as 
discussed in the focus group of teacher trainers (Appendix 9). 
The ‘First Participant’ in the focus group of teacher trainers commented that there 
was a lack of creativity among teachers in addressing the lack of teaching aids: 
In Nigeria today, do we really have teaching resources in our regular classrooms? We are 
not saying that teachers should order teaching resources or teaching aids from abroad. The 
question is, are the teachers creative enough, by making use of the local material in our 
environment? For instance, counting is one of the concepts in calculation operation skills; 
teachers can make use of matchsticks, painted in different colours or counters of different 
colors that can attract these students. The attitude of creativity is not there (Appendix 8. 
Transcription of the focus group of teacher trainers, question 3, first Participant).  
5.1.4 Antecedents standards 
Standards are complex in this case study. They bring together variables which the 
various stakeholders in the research use to decide if their intent has been met. I do 
not merge these variables, but rather try to clarify them. Stake gives great importance 
to standards, but he does not refer to standards as they are usually understood. He 
argues that: 
Neither school grades nor standardized test scores nor the candid opinions of teachers are 
very informative as to the excellence of students. … Even when measurements are 
effectively interpreted, evaluation is complicated by a multiplicity of standards. Standards 





reference group. This is not wrong. In a healthy society, different parties have different 
standards. Part of the responsibility of evaluation is to make known which standards are held 
by whom. (Stake, 1967) 
Some antecedent observed problems have a number of desired outcomes, or the 
desired outcomes have a number of desired qualities which is related to the 
antecedent standards: Many aspects of federal policy intents cannot be influenced by 
teacher trainers, for example funding for classroom assistants and travel allowances 
for teachers. However, there are other aspects which can be improved by changing 
the classroom practice. The standards which were identified in the antecedent’s 
standards stage are intents of the teacher trainer applied methods that are proposed 
are required at classroom level in order to implement the expected intents of the 
government policy. The researcher now identifies the intents and the standards which 
are related to them. Lessons, for less than 30 minutes, which can be used as the 
basis of discussion and feedback to teachers (see 5.3.2.1., table 12: Plan of work 
during training sessions). The schedule of micro-teaching which is teaching training 
activities was focused on the delivery of the first year of primary education class on 
calculation operation skills in each of the sub-case studies schools. 
According to Dowker, (2009), individual differences should not be ignored. Learners 
manifest different symptoms in learning processes, and ignoring the existence of 
individual alterations (whatever their sources) does not make them disappear. 
Individual differences are not solely created by the school environment, though they 
may be reinforced by it. Unless outcome performance is reduced for all learners, 
some learners will struggle and become discouraged, if their difficulties are not taken 
into consideration. Some learners will find tasks too easy and become bored. This is 
as a result of individual difference. Learners who are much better at some concepts 
of arithmetic will not be helped to use their strengths to overcome their challenges 
(Dowker, 2009 p 53) the schedule set out the weekly plan of work in the sub-case 
school as, described in chapter 2.2.1. This is the reason why there is need to carry 
out a training intervention 
Intent 
Teachers should be able to evaluate the learning progress of individuals with 






Individual assessment of children’s problems: 
a) There is a strategy in place for the evaluation of the learners with 
calculation operational skills difficulties at the start and end of the lesson.  
b) The teacher looks for indications of the problems and achievements of 
individual learners, and clues about how the learner learns best.  
c) The teacher corrects individual learners’ mistakes in calculation operation 
skills 
Intent 
 Teachers should switch between first language and English, according the 
pedagogic needs. 
Standard 2.  
Use of language: 
a) Teachers should use the language that is best understood by the learner. 
b) Technical terms should be introduced in English after the calculation 
operation skills concepts have been learned. 
Intent 
 Create safe, effective, and culturally responsive learning environments 
Standard 3.  
The teacher demonstrates the following characteristics 
a) Pace of instruction is slow 
b) There is interaction with the pupils 
c) Non-multiplicity of tasks (e.g. mixing addition and subtraction) 
Intent 
Involve teachers in the choice of the language of instruction, approachable 
instructional materials, equipment, supplies, and other resources 
 Standard 4. 
a) Translation of difficult concepts in calculation operation skills to the learners’ 
second language 
b) Use of teaching aids: The teacher demonstrates to the learners how to 
discover calculation operation working skills, using teaching aids found in the 





5.1.5 Antecedents Judgement 
Bent Flyvbjerg (2006) identifies a conventional view of case studies in which a case 
or a first phase findings cannot be of value in and of themselves. According to this 
conventional view, first phase findings only have value as a pilot method to be used 
only in preparing the real studies, larger surveys, systematic hypotheses testing, and 
theory building. Bent Flyvbjerg argues that this is a misleading view of multi-phase 
case studies, and proposes that first phase findings can be used ‘in the preliminary 
stages of an investigation to generate hypotheses. In this research the first phase of 
data gathering provides evidence of the practice in schools in the teaching of children 
with calculation operation skills difficulties. More specifically, the findings identified in 
phase one of this research, are related to two types of shortfall:  
• The implementation of policies for the support of learners with calculation 
operation skills difficulties does not always (if ever) meet the ambitions of 
those policies. 
• The practice of teachers does not always meet the learning needs of the 
children in their classes, and in particular those children with calculation 
operation skills difficulties. 
The results of phase one, however, did not directly indicate any solutions in the sub-
case studies which could resolve these problems, which was the intention in phase 
two. Any solution must be based on the basics of good practice, as defined in the 
literature, and on the experience of those working in the field who have tried to 
address these problems in their professional practice.  
The judgement section brings together the standards and the observations of the 
reality on ground in the subcase schools, by looking at how the two relate to each 
other. The researcher then considers the tasks for teachers of children with 
calculation operation skills difficulties and the evidence in my research which 
indicates if these tasks are being successfully carried out. 
1) Serve as case managers and be responsible for the development, 
implementation, and evaluation of students’ IEPs. 





a) Observation of classes showed that students’ participation in classes was 
usually restricted to listening, and copying their notes after the lessons. The 
teaching remains abstract throughout the classes (see section 4.3.2). 
2) Provide the necessary information to the classroom teacher prior to the child 
entering the general education classroom regarding the student’s disability, 
medical concerns, and/or equipment operation (ways to meet unique needs). 
a) The focus group of teacher educators concluded that ‘Traditional Methods’ 
predominate, that is, the teacher comes to the classroom, teaches everybody 
the same way, without any special approach fashion out for children with 
learning difficulties. This was confirmed by observations in the schools (see 
section 4.2.3.1, focus group of teacher trainers, question 2), and by the focus 
group of teacher trainers (Appendix 9). 
3) Collaborate with the general education teacher in adapting the curriculum, 
providing appropriate modifications, ensuring the implementation of modifications, 
and assessing overall progress of the child. 
a) It was concluded that there are no specialists who could be used to more 
effectively address the needs of children with calculation operation skills 
difficulties. (See 4.3.2., Videos of classroom teaching, in Appendix 6 of 
Observation video data’s, and also section 4.2.4., Focus group of teacher 
trainers, question 1). 
b) The modification of the curriculum is hindered by language issues. In the 
antecedents interviews, teacher b, school 1, said in response to question six 
that the children did engage in classes, but that “Language difficulties are the 
most common learning problem among pre-schoolers”. Similarly, teacher c, 
school 3 commented that teachers need to “translate most of the concepts to 
traditional language” (section 4.2.1.3, table 8, question 6). 
c) Adaptation of the curriculum is hindered by the lack of equipment available for 
teachers to work with in addressing the problems of children with calculation 
operation difficulties in the classrooms in any of the observed sub-case 
schools (see 4.3.2 Videos of classroom teaching, and also 4.2.1.3. Interviews 





In summary, there is a policy framework in place that is informed by the research 
literature and practice in educating children with calculation operation skills 
difficulties. However, the intent of the government and its employees in implementing 
this policy is not reflected in the observations made in the sub-case schools in this 
study. There is a substantial gap between the ambitions of the policy makers and the 
institutions which are required to implement them, and this study also found that the 
gap between the policy and the reality in the classroom activities with the teacher’s 
practice is very high.  
In the present case study, children with calculation operation skills difficulties are not 
taught in mainstream classes. In order to provide appropriate learning activities for 
these children, teachers have to master adapted methods in the teaching of children 
with difficulties in calculation operation skills, by varying their instruction to 
accommodate the differing needs, interests, and abilities of their children. 
Unfortunately, the teachers involved in the case study are not familiar with new 
methods, and usually use only a single method to teach their students. Support for 
students with calculation operation skills difficulties was not available. Such support 
could help learners with calculation operation skills difficulties to communicate and 
interact positively with other learners. It is also necessary to support all learners, by 
encouraging them to communicate, interact and work together with learners with 
calculation operation skills difficulties, with different abilities, whatever their 
limitations, also with those of different cultures. In summary, the teaching practice in 
the sub-case schools studied is not adequate for the teaching of learners with 
calculation operation skills difficulties in mainstream classrooms. 
Great efforts are needed to prepare teachers to help in teaching learning difficulties 
students in the normal classroom. They need to be trained on how to conduct 
individual instruction, and at the same time need to be trained on how to use 
teaching aids. This is not an easy task. 
Moreover, the teachers are working in a challenging environment. The classes are 
large, making it hard for teachers to meet individual needs. Teaching assistants who 





5.2 Analysis of transaction 
Transactions are related to the activities and interactions that are made in the 
process of educating learners with calculation operation skills difficulties which took 
place during the training intervention in the sub-case schools. According to Stake, 
transactions are the: 
… Countless encounters of students with teacher, student with student, author with reader, 
parent with counsellor… which comprise the process of education. Transactions are dynamic 
whereas antecedents and outcomes are relatively static. The boundaries between them are 
not clear, e.g. during a transaction we can identify certain outcomes which are feedback 
antecedents for subsequent learning (Stake, 1967). 
5.2.1 Transaction: intent 
• Teachers should be able to use learning style evaluation to accurately 
measure the learning progress of individuals with calculation operation 
difficulties. 
• Create safe, effective, and culturally responsive learning environments 
• Participate in the selection and use of effective and culturally responsive 
instructional materials, equipment, supplies, and other resources … 
• Use culturally and first language appropriate assessment procedures that 
accurately measure what is intended to be measured 
5.2.1.1 Transaction strategy 
The results of the antecedent’s stage were linked to the definition of intent in the 
intervention made in the transactions phase. The question for me and my colleagues 
was what we could do to resolve the problems that were identified and how we could 
facilitate the problems encountered by these children in the classroom and their 
teachers. A general aim was to increase the interaction between teachers and 
students in lessons, but this aim needed to be operationalised into activities which 
could be carried out in the various schools. However, as described in chapter 2, 1.1 
arithmetic is not a single entity, but is made up of many components. explains that: 
… knowledge of arithmetical facts; is important in solving and understanding 





given the same results or involving the association of things estimation, 
applying arithmetic to the solution of word problems and practical problems 
(Dowker, 2009. p 27) 
 It was then decided to develop a set of teaching resources, and to try them in the 
sub-case schools which were participating in the study. This process was led by the 
researcher, with input from my colleagues at the SPED.   
A clear finding from the antecedents phase was that although the policies on special 
educational needs and inclusion in Nigeria are well designed, the resources are not 
available to apply them. Moreover, social attitudes to children with special needs, and 
the widespread caution in the discussion of policy and implementation, mean that by 
simply showing that there is a need for change is unlikely to make a difference. On 
the other hand, there have been some successful efforts in making the teaching of 
mathematics effective in the Nigerian context, including huge investments in 
infrastructure and teacher training, but, despite this, student performance and 
achievement have been below the expected standard (Amoo, 2011). This has mainly 
been attributed to “family values and climate, school environment, teachers’ factors, 
society’s view about mathematics, peer pressure, and test-taking anxiety” (Amoo & 
Disu, 2012, p.2). Because of this the objective of the intervention was to make an 
incremental improvement to the way that the existing system worked. It was decided 
to introduce new methods and locally sourced calculation operation skills teaching 
resources into teaching practice in the sub-case schools, and to blend these with 
suitable concrete-to-abstract teaching methods for children with calculation operation 
skill difficulties. The resources should be locally sourced using materials that are 
commonly found in the learner’s environment, because it would not be possible to 
apply anything that required a budget. The use of these teaching resources enables 
the learner to link the classroom activities with the practical activities that can be 
done in their daily life, and helps them understand that calculation operation skills 
can be used to answer everyday problems. This connection with everyday life can 
help the learner to understand the link that exists between concrete concept and 
abstract concepts, which supports good teaching practice by developing 
understanding of concrete objects before working with abstractions, as discussed in 
section 2.2.3.2. Lowenbraun et al. (2000) note that the selection of materials is 





instructional programme. They point out that teachers have three options in choosing 
instructional materials to be used in the classroom.  
1. Adopting commercial material and using it as designed 
2. Adapting commercial material to fit the instruction needs of a specific student 
3. Making new materials, reviewing the literature on the use of instructional 
materials, and how the use can be improved (p. 186).p 48 
5.2.1.2  Intervention design 
 Table 30 below summarises the intents of the intervention carried out in the 
transactions stage, and the strategies which were established in order to achieve 
them. This is followed by a table showing the plan of work in each of the three sub-
case schools. 
Dowker (2009, p86) reports that intervention programmes can be devised to focus on 
children who are perceived to have academic difficulties. These may be due to low 
socio-economic groups or the result of poor implementation of the methods of 
teaching stipulated in educational policy of the government. Such programmes may 
or may not involve individualized assessment. Often, they involve preschool children 
which are not always restricted to numeracy. Explaining what has informed these 
design principles used to develop the intervention programme 
There is a policy framework in place that is informed by the research literature and 
practice in educating children with calculation operation skills difficulties. However, 
the intent of the government and its employees in implementing this policy is not 
reflected in the observations made in the sub-case schools in this study. Which led to 
substantial gap between the ambitions of the policy makers and the institutions which 
are required to implement them, and this study also found that the gap between the 
policy and the reality in the classroom activities with the teacher’s practice is very 
high.  
In the present case study, children with calculation operation skills difficulties are not 
taught in mainstream classes as informed in the policy of the government. In order to 
provide appropriate learning activities for these children, teachers needs to master 





skills, by varying their instruction to accommodate the differing needs, interests, and 
abilities of these students. 
Unfortunately, the teachers involved in the case study are not familiar with new 
methods of teaching these students; Teachers use only a single method to teach 
their students. There is no support for students with calculation operation skills 
difficulties. Such support like individualising methods of teaching could help learners 
with calculation operation skills difficulties to communicate and interact positively with 
other learners. It is also necessary to support all learners, by encouraging them to 
communicate, interact and work together with learners with different abilities,. In 
summary, great efforts are needed to train teachers on new methods of teaching 
calculation operation skills difficulties students in the normal classroom.  
Moreover, challenges observed in the subcase schools indicated that teachers are 
working in a challenging environment. The classes are large, making it hard for 
teachers to meet individual needs. Teaching assistants who could take care of the 
students with special educational needs are not available. 
Considering the data’s of the antecedents stage which were linked to the teachers 
trainers intents in the intervention stage in the transactions phase, raised the 
question of what to do. The question for me and my colleagues was what could we 
do to resolve the problems that were identified and how we could facilitate the 
problems encountered by these students in the classroom and their teachers. A 
general aim was to increase the interaction between teachers and students in 
lessons, but this aim needed to be operationalised into activities which could be 
carried out in the various schools. It was then, that we decided to develop a set of 
teaching intervention, and to try these new methods in the sub-case schools which 
were participating in the study. This process was led by the researcher, with input 
from my colleagues at the SPED.   
What are the implications, and what is their impact on the intervention design? The 
objective of the intervention was to make an incremental improvement to the way that 
the existing system worked. It was decided to introduce new methods and locally 
sourced calculation operation skills teaching resources into teaching practice in the 
sub-case schools, and to blend these with suitable concrete-to-abstract teaching 





be locally sourced using materials that are commonly found in the learner’s 
environment, because it would not be possible to apply anything that required a 
budget. The use of these teaching resources enables the learner to link the 
classroom activities with the practical activities that can be done in their daily life, and 
helps them understand that calculation operation skills can be used to answer 
everyday problems. This connection with everyday life can help the learner to 
understand the link that exists between concrete concept and abstract concepts, 
which supports good teaching practice by developing understanding of concrete 
objects before working with abstractions, as discussed in section 2.1.3.2. 
 In this research the teacher trainer team agreed to use an adapted version of 
Lerner’s model of clinical teaching: 
The process of clinical teaching includes six steps: Despite these numbered steps, the 
process of clinical teaching is not linear; instead, each component influences others. For 
example, clinical evaluation provides data on further learning needs of students that in turn 
suggest new learning activities. Similarly, as the teacher works with students, observations of 
performance may alter the assessment and suggest different learning activities.  (Lerner 






Table 9: Intents and strategies of the intervention 
Intents of the 
intervention 
Strategy 
Teachers should be 
able to use learning 
style evaluation to 
accurately measure the 




Train teachers in clinical teaching methods to support children with 
calculation operation skills difficulties. This process has six steps: 
 
Identifying the outcomes for learning (Antecedents judgment stage) 
Planning learning needs 
Learn: Approaches to Learning area 
Observed practice; understand what you are looking for and be objective. 
Feedback 
Assessment: 




Train teachers in the advantages of teaching with small learner-centred 
groups, rather than lecture-style whole class teaching.  
Provide activities for varying group sizes, to support the communicative 
preferences of different learners.in the traditional class environment. 
Participate in the 
selection and use of 
effective and culturally 
responsive instructional 
materials, equipment, 
supplies, and other 
resources … 
 
Identify and develop a model lesson plan as a basis for the training 
intervention (see 5.3.4 Transaction judgment). The model lesson should 
give children the opportunity to experience concrete problems, and build 
from that experience to an abstract understanding, as discussed in 1.3.4 
The importance of teaching sources, and also section 2.1.3.2 of the 
Literature Review, and in particular Lowenbraun et al. (2000). 
Train teachers in identifying teaching resources in their local environment 
which can be used in adapting the lesson plan. These resources help 
teachers to clarify concepts and interpretations, and enable them to make 
learning more concrete and effective. Support can be provided for learners 
with differing skills and abilities, who may respond better or worse to 
different methods. A variety of methods also helps to make classes more 
interesting, and maintain learners’ attention, as argued in the focus group of 
teacher trainers, question three, fourth participant (Appendix 8). 
Use culturally and first 
language appropriate 
assessment procedures 
that accurately measure 
Train teachers in formative assessment processes. 
 Communication skills  
a) Clarity of voice/audibility 





what is intended to be 
measured 
of specialized subject professional skills. 
(See 4.4.2 Post-intervention interviews). 
Teaching guides were prepared for the trainers, explaining the use of 
teaching resources in a cyclical process (see 2.1.2. Clinical approaches to 
teaching). 
Conduct post intervention observation of classroom practice using SPED 
checklist (see section 4.4.1.). 
 
Lerner’s model is used as the basis for the development of the intervention, as 
described in the literature review and methodology chapter in section 3.4.4. This was 
because, firstly, the model is an effective way of addressing the needs of learners 
with calculation operation skills difficulties, and, secondly, because the model has 
been incorporated into the policies of the Federal Government relating to Special 
Education. The six steps of clinical teaching are discussed in the Literature review, 
section 2.1.2. 
Lerner’s model implies a set of outcomes which correspond to Stake’s intents. 
Drawing on Lerner (2003 p.219-222) the following intents were identified by the 
teacher trainer team from the feedback of antecedent’s stage:  
Teachers should be able to: 
1. Identify outcome: Learning outcomes are statements of what a student is 
expected to know, understand and/or be able to demonstrate after completion 
of a process of learning. 
2. Planning learning: Developing the approach to planning for learning. Identify 
what decisions that needs to be making in the teaching and the evidence of 
student learning that needs to be collected to inform these decisions. Identify 
students' starting points and how to plan to move them forward successfully.  
3. Learn: Approaches to Learning area includes emotional, behavioural, and 
reasoning self-regulation under an instruction to guide teaching practices that 
support the development of the skills. 
4. Observed practice: 






• Listen – pay attention to the interactions of the individual child with 
different adults and children.  
• Record – accurately note important features of a child's responses, 
behaviour, learning and development. 
5. Feedback: Feedback is a process in which learners make sense of information 
about their performance and use it to enhance the quality of their work or 
learning strategies.   
6. Assessment: Assessment for learning is best described as a process by which 
assessment information is used by teachers to adjust their teaching strategies, 
and by students to adjust their learning strategies. Assessment, teaching, and 
learning are inextricably linked as each informs the others. 
In addition to the transaction intents indicated by Lerner’s model, the solutions which 
were implemented had to be based on the basics of good practice, as defined in the 
review of related literature. The solutions also had to reflect the experience of SPED 
staff who has tried to address these problems in their professional practice, as 
described in the focus group (see section 4.2.4 Focus group of teacher trainers). 
The researcher and the SPED team came to agreement at a meeting on the required 
features of the intervention, which implied two further intents: 
1. Teachers should be encouraged to reveal their beliefs and teaching practice. 
2. Teachers should be encouraged to refine their practice by trying out new 
methods, in a context where they can collaborate with supportive co-workers. 
The training intervention in this study provided guidelines and methods for creating 
improvised materials, and the workshops gave the classroom teachers an opportunity 
to experiment with improvised materials that could be used in the learner 
environment (see section 5.3.1.1., Transactions strategy) 
Class size and individualization of instruction were taken into consideration in the 
intervention programme, and so the teaching methods were categorized under two 
headings based on the class size of the learners. The categories were:  
• Innovative Teacher-Centred / Large group instructional methods 





In the train-the-teachers activities carried out, the focus was on the second of these 
two types of group, where the numbers were small enough to use learner-
centred/small group instructional methods. Considering the design principles. See 
section 3.4.5 on design principles used to develop the intervention programme This 
led to the first design principle for the intervention, which was to focus on incremental 
improvements to the way that the existing system worked.   
The second design principle was that the intervention should not label some learners 
as being failures at arithmetic, as they need encouragement rather than more 
negative feedback. As a result, the intervention should avoid public assessment 
results, but should nevertheless improve the capability of the teachers to understand 
the problems experienced by individual learners.  
As a result, it was possible to recognize individual differences in knowledge and 
teaching context, and to emphasize learner participation. The successful adoption of 
these methods will depend on other changes in the schools, such as the provision of 
a resource room for remediation groups. In the case study schools it is normal 
practice for two teachers to look after each class, which are typically have around 40 
learners, and so splitting the class into two groups is generally possible, if the 
teachers understand the potential benefits, and have the pedagogic knowledge of 
how to organise two groups studying different aspects of the same topic.  
The training intervention was based on micro-teaching, which refers to small group 
lessons, for less than 30 minutes, which can be used as the basis of discussion and 
feedback to teachers (see 5.3.2.1., table 12: Plan of work during training sessions). 
The schedule of micro-teaching which is teaching training activities was focused on 
the delivery of the first year of primary education class on calculation operation skills 
in each of the sub-case studies schools. The schedule set out the weekly plan of 
work in the sub-case school.  
The training intervention was carried out in the same one-week period in each of the 
sub-case schools due to the assistance of the research assistant so that the 
collection of the data could be faster. This researcher was the trainer in one school, 
and his colleagues were trainers in the other two schools. The topic, sub-topic and 
objectives were taken from the national curriculum. Each school decided its own way 





Consequently, each of the three classes was at a slightly different stage in the 
curriculum, and the training activities which were provided had to be adapted to the 
stage which each of the three classes had reached. 
The teacher activities, learner activities, instructional materials and evaluation 
strategy were all determined by the teacher trainer team at a joint planning meeting, 
chaired by the researcher, before the intervention. The task of the planning meeting 
was to support each teacher trainer in identifying appropriate activities for the training 
sessions which could meet the needs of the individual classes. The review of 
literature chapter 2.3.1 related to teaching practice in Nigeria has discussed various 
factors in improving the quality of teaching and learning, particularly in contexts 
where learning resources and teacher training are limited to assist children with 
difficulty in calculation operation skill in the classroom. Amoo and Disu’s (2012) study 
also recommends that attention should be placed on the profiles and dispositions of 
in-service teachers as a way of improving teacher effectiveness in schools. This has 
implications for the best way to impart the knowledge of mathematics through new 
methods, especially with the use of e-learning approaches (see 4.3.1. The training 
activities). 
The design of the intervention was based on experience in SPED in observing 
classes during micro-teaching sessions as part of the researcher and his colleagues’ 
teacher training role, and on the indications of best practice that identified in the 
literature review. Teaching guides were prepared for the teacher trainers, explaining 
the use of the teaching resources in a cyclical teaching process (see 2.1.2. Clinical 
approaches to teaching, figure 2). Planning of instruction methods to be used after 
obtaining the data of difficulties that are exhibited by the learner. Source: (Kim, Rhee, 
Burns & Lerner, 2009, p.222). In this way the collective knowledge and 
understanding of the teacher trainers at SPED was applied to developing an 
intervention which could improve the teaching of the classroom teachers of children 
with calculation operation skills difficulties, and which was informed by an 
understanding of the particular circumstances of the schools and the community in 
which the teaching is embedded. An exemplar lesson plan was used to show 






Table 10: Exemplar lesson plan used in the training 
Exemplar lesson plan used in the training 
Topic: Number sorting and classifying 
Sub-topic:  
(i) Numbers sorting 
(ii) Classification of numbers. 
Specific Objective:  
(i) Learning the basic counting sequence: 1 2 3 4. 
(ii) Name five categories of numbers 
a. One to One correspondence 
b. Stable order 
c. Cardinality 
d. Abstraction 
e. Order relevance 
Teacher Activities:  
Teaching concept:  
The basic counting sequence (1 2 3 4) 
One to One correspondence  
Stable order (A B C) 
Cardinality (the number of items in a set) 
Abstraction 
Order relevance 
Pupils Activities:  
1. Collecting various objects.  
2. Sorting out similar objects 
3. Assembling similar objects 
Instructional materials: 
Counters, using various objects, for example seeds, beads etc. 
Evaluation strategy: 
Establish if the children know what makes the objects similar or different 






5.2.3    Transaction: observations 
Observations in the transactions stage data were gathered through structured 
observations of the training interventions and micro-teaching. This is in line with 
Stake’s comment that the evaluator can gather data through the use of instruments 
including inventory schedules, biographical data sheets, interview routines, and 
checklists (Stake, 1967, p.8-18). The data for the transactions observation was 
gathered by the researcher and his colleagues through videos of micro-teaching 
sessions, described in section 4.3.2. 
The video recordings were analysed making use of an observation checklist 
instrument to summarise the data (see Appendix 6), and the results are presented in 
section 4.3.2. in tables 13, 14, 15, 16, 17 and 18. 
5.2.4   Transaction standards 
The standards in the transactions stage consist of the behaviours that the teacher 
trainer’s team hoped to observe in teachers and learners during the intervention.  
These standards emerged from the design process of the training intervention. In this 
process the researcher and his colleagues considered the aims of the federal 
government policy on the teaching of learners with calculation operation skills. Many 
aspects of federal policy cannot be influenced by teacher trainers, for example 
funding for classroom assistants and traveling allowances for teacher. However, 
there are other aspects which can be improved by changing the classroom practice. 
The standards in the transactions stage are those identified by the teacher trainer 
team in SPED as practical and feasible changes at classroom level which can 
contribute to the implementation of the requirements of government policy  This also 
reflects the intent behind the design that the training intervention, that it should 
support a context in which teachers of calculation operation skills can collaborate with 
teaching assistants, to the degree that this can be achieved by teachers and teacher 
trainers without dedicated funding and the support of government agencies 
Transaction Standard 1: There should be strategy in place for the evaluation of the 
learners’ calculation operational skills at the start and at the end of the lesson.  
Possible solutions to issues raised in feedback at the antecedents stage were 





example using evaluations to measure the learning progress of individual’s learner 
with calculation operation difficulties. 
Transaction Standard 2: Teachers should use linguistically suitable determinative 
assessment procedures to individualize teaching 
The teacher intervenes with the learners individually in order to understand and 
correct their mistakes in calculation operation skills. Appropriate use of language 
gestures during the intervention lesson in the observed class enhance better 
understanding of the learner in calculation operation skills 
Transaction Standard 3:  Create safe, effective, and culturally responsive learning 
environments 
The teacher demonstrates the following characteristics 
• Language is appropriate 
• Pace of instruction is slow 
• There is interaction with the pupils 
• Non-multiplicity of tasks (e.g. mixing addition and subtraction) 
• Learners provide feedback by asking questions to the teacher 
Transaction Standard 4: Participate in the selection and use of effective and 
culturally responsive instructional materials, equipment, supplies, and other 
resources 
The teacher demonstrates to the learners how to discover calculation operation skills, 
using teaching aids found in the learners’ environment 
Transaction Standard 5: Use culturally and linguistically appropriate assessment 
procedures that accurately measure what is intended to be measured. 
The teacher carries out formative assessment using informal questions, using 
appropriate vocabulary in the learners’ first language. 
5.2.5 Transaction judgment 
Judgement in the transactions stage of the study is concerned with the assessment 
of the degree to which the observed changes in the classroom corresponded to the 
changes which the teacher trainer team hoped to elicit in the classroom. The 






Table 11: Transactions standards and observations 
Standards Observations in transaction phase 
1. Strategy for evaluation 
There is a strategy in 
place for the evaluation of 
the learners’ calculation 
operational skills at the 
start and at the end of the 
lesson. 
In the pre-intervention phase, all the teachers observed entire their 
classroom and started the lesson immediately, without evaluating the entry 
knowledge of the learner. Nor did they evaluate the progress that the 
learners had made during the lesson. 
In the post-intervention phase, the teachers ask focused questions about 
the calculation operational concepts that were relevant to the topic of the 
lesson. The teachers introduced the lesson concepts to the children. The 
duration of the lesson activities.is longer than what is being practice at the 
antecedent stage (see 4.3.2., Videos of classroom teaching). At the end of 
the lesson the teachers assessed the learners’ progress, by asking individual 
questions to the learners 
2. Teaching method 
The teacher demonstrates 
the following 
characteristics 
Language is appropriate 
Pace of instruction is slow 
There is interaction with 
the pupils 
Non-multiplicity of tasks 
Learners provide feedback 
by asking questions to the 
teacher. 
The video analysis table in the pre-intervention phase at the three sub-case 
schools: 
English language was the exclusive language of instruction.  
The pace of teaching was *fast.  
There were no individual interactions with pupils 
Multiplicity of tasks was observed twice  
The learners did not ask any questions. 
 
In the post-intervention phase 
Yoruba was used in introducing the concepts of the topic, and later 
translating the concepts to English language in explaining the difficulty 
words. 
The pace was slow, because a demonstration approach was applied.  
The teacher tried to teach the learner individually  
The focus was on additional concepts only 
The learners asked questions. The number of times question were asked.  
3. Demonstration 
The teacher demonstrates 
to the learners how to 
discover calculation 
operational skills, using 
teaching aids found in the 
 In the pre-intervention phase, none of the teachers demonstrated to the 
learners using teaching aids. 
In the post-intervention phase, the teachers demonstrated to learners, 
using teaching aids found in the learners’ environment. The teachers use 
strokes on the blackboard in showing the learners how to manipulate their 





learners’ environment. demonstrated skills during the lesson is recorded and compared (see 
4.3.2.), and the examples given using the learners’ counters. 
4. Formative assessment 
The teacher carries out 
formative assessment 
using informal questions, 
using appropriate 
vocabulary in the learners’ 
first language 
In all three pre-intervention phase the teachers try to assess the learners’ 
calculation operational skills at the level of the whole class. The answers to 
the questions are chorused. There are no questions directed to individual 
learners (see 5.3.1.1 Video analysis table). Stating the numbers of times of 
the chorus responses. An incorrect response from the learner in the class 
does not lead to a re-evaluation by the teachers plan for the class. 
In all three post-intervention phase the teacher makes use of locally 
sourced teaching aids (counters) to conduct individual activities. Each 
individual learner’s progress is monitored by observing their use of the 
counters. The teacher uses these observations to diagnose problems with 







I will now discuss each of the standards in turn, in the light of the relevant data. 
Standard 1: There is a strategy in place for the evaluation of the learners’ calculation 
operation skills at the start and of the lesson. 
Observations relevant to standard  1.  
In the pre-intervention videos, all the teachers observed enter their classroom and 
started the lesson immediately. Nor do the teachers evaluate the progress that the 
learners have made during the lesson.  
In the post-intervention videos, the teachers ask focused questions about the 
calculation operation skills concepts that were the topic of the lesson. The teachers 
introduce the lesson concepts to the children. At duration of five minutes  
At the end of the lesson the teachers assess the learners’ progress, by asking 
individual questions to the learners. The wrapping up was about five minutes.  
Judgment on standard  1. 
In the pre-intervention videos, there is no evidence of a strategy for evaluating 
learners’ calculation operation skills. 
In the training intervention a strategy for evaluating learners’ calculation operation 
skills was taught to teachers. In the post-intervention videos, this strategy was 
adopted by the teachers, and successfully applied.   
Standard 2: The teacher demonstrates the following characteristics 
1 Language is appropriate 
2 Pace of instruction is slow 
3 There is interaction with the pupils 
4 Non-multiplicity of tasks 
5 Learners provide feedback by asking questions to the teacher. 
Observations relevant to standard 2: 
In the three pre-intervention videos: 





2. There were no individual interactions with pupils 
3. Multiplicity of tasks was observed two times during the lesson 
4. The learners did not ask any questions. 
In the post-intervention videos 
1. Yoruba was used to introduce the concepts, and later the English words were 
explained. 
2. The pace was slow, because a demonstration approach was applied. It was in 
the form of a question and answer session. 
3. The teacher tried to teach the learner individually. 
4. The focus was on addition only. 
5. The learners asked questions. Five of the learners asked the teacher for 
support in counting during the lesson. 
Judgment on standard  2. 
Following training, the teachers were able to adjust the characteristics of their 
teaching as regards language of instruction, pace, interaction with individuals, focus, 
focus of the class. There was more participation of the learners in the classroom 
activities 
Standard 3: The teacher demonstrates to the learners how to discover calculation 
operation skills, using teaching aids found in the learners’ environment (see Table 30: 
transactions standards and observations.  
In the pre-intervention videos, none of the teachers demonstrated to the learners 
using teaching aids. 
 
In the post-intervention videos, the teachers demonstrated to learners, using 
teaching aids found in the learners’ environment. 
 
The teachers used strokes on the blackboard to show the learners how to manipulate 
their counters, and how to count them, dedicating about four minutes. The teacher 






Following training, teachers were able to create a context in which learners were able 
to discover calculation operation skills, and to count for themselves to get correct 
answers.  
Standard  4. 
The teacher carries out formative assessment using informal questions, using 
appropriate vocabulary in the learners’ first language. 
Observation 
In all three pre-intervention videos the teachers try to assess the learners’ calculation 
operation skills at the level of the whole class. The answers to the questions are 
chorused. There are no questions directed to individual learners. The five questions 
that were asked by the teacher received chorus’s response from the learner. 
Meanwhile, no direct question was directed to an individual learner. 
An incorrect response from the class does not lead to a re-evaluation of the teachers 
plan for the class.  
In all three post-intervention videos the teacher makes use of locally sourced 
teaching aids (counters) to conduct individual activities. Each individual learner’s 
progress is monitored by observing their use of the counters. The teacher trainer 
uses these observations to diagnose problems with the learners’ understanding.  
When an individual learner achieves a correct answer, the teacher recognises this by 
asking the other children to clap.  
In one of the classes a PTA member was in attendance, but she did not participate in 
the class. 
Judgment:  
The training enabled the teachers to develop a strategy to evaluate the calculation 
operation skills of individual learners. 
Appropriate use of language and gestures during the post intervention lesson in the 
observed class led to a better understanding of the learner in calculation operation 






5.3         Analysis of outcomes 
5.3.1    Outcomes intent 
The intervention sessions that are described in the transactions stage were designed 
by teacher trainers to give teachers access to good practice that they could adopt in 
their classes. The judgments made in the transactions stage concerned the degree to 
which the teachers fulfilled the intents of the teacher trainers by understanding the 
new methods taught in the training, and learning how to teach children with 
calculation operation difficulties with those new methods. In the outcomes stage, the 
focus now moves to the effectiveness of the new methods in teaching received at the 
intervention training, how it changed the practice of the teachers in the classroom. In 
view of this, the intents at the outcomes stage are primarily those of the teacher 
trainers. The intents also reflect government policy because the training intervention 
is designed as a model for the kind of training which could be offered in Government 
schemes 
In practical terms, the teacher trainers’ aim is to achieve adoption of the new 
methods of teaching introduced in the transactions stage, and see if the training is 
successful. This general aim was turned into specific indicators by the researcher in 
consultation with the teacher training colleagues.  These indicators are justified by 
referring to some other part of the thesis, including the outcomes of the transactions 
stage. The key aspects of classroom practice that were identified were: 
1) There should be a high level of participation by the learners in the classroom. 
Active participation by learners is a necessary for engagement with concrete learning 
experiences. 
2) The teachers should use a language of teaching that is easily understood by the 
learners. The first language should be used for the explanation of the concepts of 
calculation operation skills. This should later be translated into English. 
3) The questions asked by the teachers during the teaching session should be 
adapted to the needs of the individual learners. These questions should be based 
on the micro-teaching techniques that were learnt during the training intervention 
4) The teachers should be able to choose teaching aids adopted from the training. 
They should pay attention to:  





b) The teaching aids and materials that are available 
c) Seating arrangement in the classroom. 
5) The teachers should use individualised methods and materials that are relevant to 
the lesson and to the understanding of the learners.  
a) The teacher should use games or counters to demonstrate skills, and to give 
the learners repeated practice.  
b) The teachers should be able to sequence learning activities which is built on 
learner’s skills and memorization of calculation operation skills concepts.  
6) The teachers should be able to put the learners into groups of children with similar 
problems, and support the groups in using shared teaching aids and teaching 
each other. This will avoid the learners being confused by exposure to all the 
teaching interventions that are needed by the entire group of learners. 
7) The timetable should allow additional time for clinical teaching 
5.3.2 Outcomes observation 
5.3.2.1 Checklist observations 
This data from the checklists shows the results of classroom observation for three 
teachers in each case study school, using the SPED institutional checklist. The data 
from the checklist was entered into a spreadsheet so that it could be analysed (see 
table 4.4.1 Post-intervention checklist data) 
Some of the categories of observation in the checklist are not relevant to this study. 
The checklist has 6 groupings of skills, and one of these ‘Teacher’s personality / 
Professional attitude and values’ has not been included in the analysis below. 
For each line of the data, the scores are normalized to a decimal fraction, so that they 
can be compared, while, the total score column on the far right indicates the total 
normalized sum values scores for that particular line in the spreadsheet. For 
example, considering the performance of all the schools together, the mean for ‘a) 
statement of objectives’ is 0.60, indicating a relatively low performance. In 
comparison, the score for ‘d) conformity of topic with scheme of work’ is 0.89, 







Performance of all the schools on the different skills 
The table below shows the mean scores for the performance of the schools on 
selected items on the checklist. Generally, the schools show a high rating in 
Preparation, Classroom Management and Communication skills with scores of 0.8. 







Table 12: Total mean checklist score for all nine schools by skill 
7. Total mean checklist score for all nine schools by skill 
8. Skill 9. Mean score for all schools 
10. Preparation 11. 0.77 
12. Presentation 13. 0.58 
14. Classroom Management 15. 0.78 
16. Communication 17. 0.78 
18. Evaluation 19. 0.61 
 
Variation in mean checklist scores between the three schools 
The table below shows the performance of three teachers who participated in each 
school, after receiving the training. School 1 and school 2 show a similar score of 0.8 
while school 3 shows 0.7 which is a fairly low score in Preparation skills. The three 
schools show similar scores in Presentation skills (0.6).  Schools 1 and 2 have similar 
scores in classroom Management skills (0.8) while school 3 has a lower score (0.7). 
School 1, 2 and 3 have similar score in Communication skills (0.8) and Evaluation 
skills (0.6). 
Table 13: Variation in mean checklist scores between the three schools 








25. Preparation 26. 0.8 27. 0.8 28. 0.7 
29. Presentation 30. 0.6 31. 0.6 32. 0.6 
33. Classroom 
Management 
34. 0.8 35. 0.8 36. 0.7 
37. Communication 38. 0.8 39. 0.8 40. 0.8 






Variation in mean scores between teachers 
This table below shows the spread in variation between the three teachers (T.A., T.B. 
and T.C.) in each of the schools. ‘Presentation’, ‘communication’ and ‘evaluation’ are 
very similar between the schools, with a spread of only 0.1, and in each category only 
one score is higher than the rest. ‘Preparation’ shows considerably more variation in 
the scores, and a higher spread (0.2). ‘Classroom Management’ has the greatest 
internal variation, with no more than two scores the same, and has the highest 
spread (0.3).  
Table 14: Variation in mean checklist scores between teachers 
45. Variation in mean checklist scores between teachers A-C in Schools 1-3 
46. Spread = difference between highest and lowest scores in each category 














































































































































Spread of teacher scores by sub-skill 
If the checklist is to shed light on the performance by teachers of the skills addressed 





more specific. The table below gives an overview of teachers’ scores by sub-skill, 
showing only those items which are relevant to this study in that they involve skills 
needed to deliver the methods taught in the training. The above table shows the 







Table 15: Spread of teacher scores by sub-skill 



















 117. Comment 
118. Preparation. 
Statement of objectives: 






121. Four teachers scored 0.4; six teachers scored 0.6, 
while one teacher scored a 1.0.  
122. This spread of 0.6 is the joint highest for any category 
123. Preparation. 






126. Seven teachers scored 1.0, while two scored 0.5.  
127.  
128. Preparation. 





131. Six teachers scored 0.7, while one teacher scored 1.0 
132. Presentation. 






135. All teachers scored 0.6 
136. Presentation: 












143. All teachers scored 0.7 
144. Presentation: 






147. Four teachers scored 0.5, one teacher scored 0.6, and 
four teachers scored 0.8.  









152. Three teachers scored 0.5, five teachers scored 0.6, 
and one teacher scored 0.8 
153. Presentation: 






156. One teacher scored 0.4, five teachers scored 0.6, one 
teacher scored 0.8, and one teacher sored 1.0 
157. This spread of 0.6 is the joint highest for any category 









management: Reaction of 






165. Seven teachers scored 1.0, and two teachers scored 
0.5 
166. This sub-category is a measure of the responsiveness 
of pupils to teachers’ interventions. 
167. Communication 







170. Eight teachers scored 0.6, and one teacher scored 0.8 
171. Evaluation skills: 
Suitability of assessment 
172. 0
.6 
173. 0 174. All teachers scored 0.6 
 
5.3.2.2 Post-intervention interviews with teachers 
Interviews were carried out with nine teachers (three in each state) of children with 
calculation operation skills difficulties. The interviews took place after they had 
received the training, and had the chance to apply it in their classes. An interval of 
three weeks was given to the teachers for practicing the new methods before the 
post-interview. The responses were transcribed, and the data is summarised in 
section 4.4.2. The views of the teachers on the impacts of the training they had 
received were thus explained as follows: 
1) The training was rated very high for enjoy ability by all the teachers in the three 
sub-case schools, and was rated 5 by all participants. The response of teacher 1 
school 1 was typical, saying that “The most enjoyable aspect of the training is the 
use of teaching aids. The learners performed better. during the calculation 
operation lesson”, and that conversely teaching without teaching aids was not 
enjoyable. 
2) The teachers expressed their satisfaction at the effectiveness of the new methods 
of teaching in fostering learners’ responses during the lesson. The methods were 
rated very high in terms of usefulness of the new teaching methods in teaching 
(all responses were the maximum 5). All the comments of the trained teachers in 





How useful do you think that the methods that you learned in the training can be in helping 
our schools to meet the targets set by the Government? Please give your answer on a scale 
of one to five where one is ‘not at all helpful’ and five is ‘very helpful’. Why? 
School 1, teacher 3: Of course, by adopting the method after the training. Well, in my 
school, the changes I observed in my students are that, the learners are performing better 
than those learners that their teachers did not attend the training (4.4.2., table 22, question 
3.5). 
3) The training of the new methods has positively affected the teachers’ practice 
when applied in classroom teaching practice with calculation operation difficulties 
learners. The responses of all the teachers in the three schools attest to this. 
4) The new method of teaching with teaching aids enabled trained teachers to gain 
more experience of supporting learners to discover the answers to questions 
being asked by the teacher.  
Yes sir, it is helpful for the teachers and helping the learners to understand the concept of 
calculation operation skill. Also, to meet the target set by the government and the objective of 
the government would be meeting. I will rate the method to be 5 because it is very helpful 
(4.4.2., table 23, question 3.5) 
5) Six teachers attested that the experience gained had stimulated them to adopt the 
new methods in the regular teaching practice. Three teachers indicated in their 
response that the implied methods take a lot of time of teaching periods, but that 
they were hoping to introduce them in future. For example 
The six teachers attested comments that: 
I always use English language, but when there are any difficulties in the concepts, or when 
the students did not understand I try to use Yoruba language to clarify some things in order 
to reduce the misconceptions. Well, it has affected my teaching style (4.4.2, table 20, 
question 2.7). 
6) Teachers reported that they now explain misunderstood terms of calculation 
operation skills to the children with calculation operation skills difficulties in their 
first language, and this is later translated back to English language. 
7) The trained teachers believe that in the future the new methods that they have 
learned will assist children with calculation operation skills difficulties remediating 





These results were positive, and suggested that the training intervention has been a 
complete success. However, it is necessary to be cautious about the results. The 
researcher intended in this study to position himself in a way that will reduce bias and 
the influence of his personal views on the research findings. Nevertheless, teachers 
can see questions about practice as a threat, even if the researcher gives them 
reassurance, and there is an understandable tendency for them to present their 
practice in the best light. This study investigated policy, classroom practice and 
teacher training in the education of children with calculation operation skills difficulties 
in an area that the investigator has professional responsibility for, and it is not 
possible to eliminate himself as a researcher from the study. Mehra (2002, p.368) 
states that the researcher is an important part of the process of researching and that 
this cannot be separated from the topic and participants that are involved in the 
research. See (3.2 the assumptions of the researcher and potential bias) Chapter 3. 
As a representative of SPED the teachers sated the researcher as an authority 
figure, and this was why in the interviews the teachers call him ‘Sir’, which is a 
common form of respect in Nigeria. There is a danger that the teachers were saying 
what they think the teacher trainer would be happy to hear, since these teacher 
trainers were their formal lecturers in the college.  
However, the results of the interviews were consistently positive across nine 
teachers. This is such a strong result that we can be confident that the general 
picture of the teachers’ experience of the new methods was accurate. This is 
supported by observations of classes which show that the teachers are using the new 
methods accurately and confidently. It is possible that some issues or difficulties with 
the new methods and that these have not been mentioned by teachers. This should 
be remembered in future work training and research. 
5.3.2.3 Videos of post-intervention lessons 
As described in section 4.3.1, six videos were made of teachers, one from each 
school before training, and one from each school after training. The videos were 
analysed using a grid with the following variables: 
• Counting the chorus response from the students. 
• Counting when individual question was asked by the teacher in the course of 





• Counting the time spent on introducing the course content of the lesson to the 
students. 
• Counting the time spent in wrapping up the lesson with the students, is there 
any feedback from the students? 
Column 1 shows the variable that was used in each video. This allows the research 
to know the time allocated to each units of the lesson. In each school video was 
made of a class before the intervention (pre- intervention) and the same class with 
the same teacher after the intervention. (Post-intervention) this gave room for 
comparing the effects of the intervention strategies that was introduced in the 
research. There were three schools involved, resulting in six videos. 
Table 16: Analysis of indicators of teaching practice pre and post intervention 
Times shown as minutes ‘seconds. 










Sch. 3 post. 
Time dedicated to 
introducing the class 
0’30 1’00 0’48 0’45 0’20 0’40 
Time dedicated to 
wrapping up the class 
0’10 0’25 0’00 0’18 0’10 0’15 




0’00 4’00  0’00 3’00 
Time spent on individual 
work with counters 
0’00 3’20 0’00 7.00  0’00 4 occasions 
Number of questions 
asked to the whole 
class 
10’00 3’00 4 7.00 6.00 5.00 
Number of chorus 
responses 
8 2.00 3 0.00 5.00 6 
Number of changes of 
topic (e.g. + and -) 
0 0.00 0 0 1 0 
Number of individual 
questions to learners 
1 3.00 3 7.00 0 4.00 







Number of interactions 
with individuals 
0 3.00 0 7.00 0 6.00 
Number of times 
applause is given 
0 3.00 0 3.00 0 5.00 
Number of questions 
asked by learners 
0 2.00 0 1.00 0 1.00 
 
5.3.2.4  Field notes 
The field notes are qualitative notes recorded in the course of the field research, 
during or after their observation of the intervention session, and they serve as a 
backup record of the micro-teaching training sessions where they were made. The 
notes were also intended to add meaning and aid in the understanding of the micro-
teaching training sessions. The summary (see 4.4.3. Field notes from post 
intervention observations) was made from the transcription of notes from lessons 
observation during collaborative session of the teams. From that summary it can be 
seen that: 
Assessment of learning needs: Teachers were able to use learning style evaluation 
to accurately measure the learning progress of individuals with calculation operation 
difficulties. 
Plan clinical learning activities: Trainee teachers were able to use clinical teaching 
methods to support children with calculation operation skills difficulties. This process 
has six steps: 
Identify the outcomes for learning: It was observed that most learners were able to 
demonstrate the concepts that was taught after completion of a process of learning. 
Guide students: Teaching guides were prepared for the trainers, explaining the use 
of teaching resources in a cyclical process, as shown in (1.4 Process of Clinical 
Teaching). 
Evaluate learning and performance: Trainee teachers were able to identify teaching 





the lesson plan. These teaching aids help teachers to clarify concepts, also enable 
them to present learning more concrete and effective. Support was provided for 
learners with differing skills and abilities (see section 4.3.2., Videos of classroom 
teaching).in Appendix 6  
All the nine micro-teaching training sessions were videoed and analysed using a 
checklist and grid. 
Strategy for evaluation: The training was intended to enable teachers to have a 
strategy in place for the evaluation of the learners’ calculation operational skills at the 
start and at the end of the lesson. The teacher trainees were observed to see how 
they assessed the learners’ performances and how the teachers used that 
information to enhance the quality of the learners’ work or learning strategies 
5.3.3 Outcomes standards 
The standards in the outcomes stage correspond to the indicators (outcome intents) 
of anticipated change in practice, as defined by the teacher trainer’s team  
Standards related to intents 
This is an explanation of Indicators of change in practice, as defined by the teacher 
education team that come from the criteria use in the micro-teaching intervention 
stage of the research. These are the good practice policy that are lay down by the 
government as expected teaching practice methods that should be implemented by 
the teachers as good practice in making learning effective to learners with calculation 
operation skill difficulties. 
Table 17: Intents and standards in the outcomes stage 
175. Intent 176. Standard 
177. 1) Teachers should be 
able to evaluate the learning 
progress of individuals with 
calculation operation difficulties. 
178.  
179. 1) Individual assessment of children’s problems: 
180. i) There is a strategy in place for the evaluation of the 
learners with calculation operational skills difficulties at the start and 
end of the lesson.  
181. ii) The teacher looks for indications of the problems and 
achievements of individual learners, and clues about how the learner 





182. iii) The teacher corrects individual learners’ mistakes in 
calculation operation skills 
183. 2) Teachers should 
switch between first language 
and English, according the 
pedagogic needs. 
184. 2) Use of language: 
185. i) Teachers should use the language that is best understood 
by the learner.  
186. ii) Technical terms should be introduced in English after the 
calculation operation skills concepts have been learned. 
187. 3) Create safe, effective, 
and culturally responsive 
learning environments. 
188. 3) The teacher demonstrates the following characteristics 
189. Pace of instruction is slow 
190. There is interaction with the pupils 
191. Non-multiplicity of tasks (e.g. mixing addition and 
subtraction) 
192. This is evident in the field note of post-intervention reports 
(See Appendix  Field Notes of post intervention Reports. Data was 
collected with my colleagues in the department.  
193. 4) Involve in the choice 
and use of effective and 
culturally approachable 
instructional materials, 
equipment, supplies, and other 
resources  
194. 4) Use of teaching aids: 
195. The teacher demonstrates to the learners how to discover 
calculation operation working skills, using teaching aids found in the 
learners’ environment.  
 
5.3.4 Outcomes judgment 
Judgment in the outcomes stage corresponds to an assessment of the degree to 
which the observed changes in the methods applied in the participating classrooms 
met the intents defined by the teacher trainer team. I now consider in turn each of the 
standards defined in section 6.6.3.  
Standard 1: There is a strategy in place for the evaluation of the learners with 
calculation operation skills difficulties at the start and end of the lesson 
i) Evaluation of the learners was done in the entry assessment of the lesson. This 





topic before starting the session. In the post-intervention classes this was done by all 
teachers in the study. This is in contrast with the antecedent’s observations where 
none of the teachers used this method.  
In the same way, at the end of the session all the teachers asked the learners 
questions, giving importance to the responses of the learners as a way of finding out 
if learning had taken place. This method was also not seen in the antecedents 
observations of the same teachers 
It is worth noting that the two categories with the highest spread (‘preparation’ and 
‘classroom management’ were directly addressed by the training intervention. A 
possible interpretation of the data is that the spread is caused by some teachers 
adopting the methods from the training more effectively than others. ‘Communication’ 
was also addressed in the training, and shows no variation in spread. A possible 
explanation for this is that the training in communication required teachers to change 
the language of instruction in the initial stages of teaching a new topic, and this may 
have been simpler to adopt than new teaching approach involved in ‘preparation’ and 
‘management’..  
Standard 1 (ii) “The teacher looks for indications of the problems and achievements 
of individual learners, and clues about how the learner learns best.” 
The teachers in the post-intervention sessions engaged the learners in conversations 
about their tasks. There is evidence of this in 6.6.2.2  Videos of post-intervention 
lessons. This was observed by me and my colleagues. The transcription of numbers 
of time there is interactions with individual learners. For instance, in school 2 post 
intervention lesson which is 7 times and in school 3 which also is 6 times. 
The learners responded to this style of teaching by being more active, and were seen 
asking the teachers questions. There is evidence of this in 4.3.2 Videos of post-
intervention lessons, for example in school 1 twice as many questions were asked by 
learners in the post-intervention lesson than in the pre-intervention lesson. A specific 
example is that one of the learners asked the teacher to explain the differences 
between tens and units.  
iii) The teacher corrects individual learners’ mistakes in calculation operation skills. 





in increase in corrections made by the teachers when working with the learners with 
the counters. This was in contrast to the pre-intervention lesson? 
Standard 2. 
ii) “They should use the language that is best understood by the learner”.  
In the antecedents observations the English language was used as the only 
language of instruction. In the outcomes observation the first language of the children 
(Yoruba) was used by the teacher to introduce the concepts of the lesson to the 
learners. This is specifically evidence in all the observations 
In the 4.4.3. Field Notes from post intervention observations the approaches used by 
the teachers to using teaching aids are noted. 
Teaching/Interactions 
Comments  
The general instructions were well managed during the course of teaching with the use of 
traditional language which was later translated to English language. 
Demonstration of teaching approach through the traditional language promote an 
understanding of the context/content of calculation operation skills to the learners which was 
later translated to English language 
In Videos of classroom teaching (see 4.3.2.) in the three pre-intervention videos 
English was the exclusive language of instruction. In the post-intervention videos 
Yoruba was used to introduce the concepts, and later the English words were 
explained. This is also supported by teachers’ comments in the Post-intervention 
interviews (see 4.4.2.) 
ii) “Technical terms should be introduced in English after the calculation operation 
skills concepts have been learned.” 
In all the classes observed, when the learners have achieved basic skills in the 
operations of calculation operation skills, the technical terms that used in the class 
(for example ‘add’ or ‘multiply’) were translated from Yoruba to English. This point 
refers to the selection of appropriate vocabulary, and the introduction of technical 





collected, but the field notes indicate that appropriate vocabulary was selected by 
teachers. For example,  
How are you using English and Yoruba in your classes? Has this changed since doing the 
training? If so, has it been easy or difficult for you to change your teaching style? Have there 
been any positive or negative changes for the learners? 
Response  
I always use English language, but when there are any difficulties in the concepts, or when 
the students did not understand I try to use Yoruba language to clarify some things in order 
to reduce the misconceptions.  
(4.4.2, table 20, question 2.7) 
The scores on the observation checklist are generally consistent with this 
interpretation, but do not give a detailed picture (see 5.4.2).  
Standard 3. “The teacher demonstrates the following characteristics:” 
i) Pace of instruction is slow. 
In all the classes observed at the post-intervention, the instruction procedure was 
slow during the session. The pace of the class’s instructional methods was related to 
the use of step-by-step methods in which learners worked with their counters to 
discover the answer to the sum given by their teacher. In all cases the use this 
method led to a slower pace of teaching. This is in contrast with the antecedent’s 
observations where none of the teachers used this method. 
ii) There is interaction with the pupils 
The training given to the teachers proposed that this standard could be achieved by 
teaching from demonstration methods of teaching which involves carrying out class 
activities to illustrate concepts of calculation operation skills.at the post intervention 
lesson. Demonstration was carried out by: (1) the teacher alone. (2) the teacher and 
the learner (3) the learner who is knowledgeable in the activities. Support was given 
by the teacher. When the teachers carried out the activities that were instructed from 
the applied methods, there was more interaction.  
It is interesting to see interpersonal relationship between the teachers and the 





questions during the lesson. By the use of their counters instead of counting their 
fingers Number of interactions with individual’s learner in school 1 was 3 times, in 
school 2, it was 7 times and in school 3 it was 6 times (see 5.4.2.3., table 36, 
Analysis of indicators of teaching practice pre and post intervention). 
In the post-intervention classes this was done by all teachers in the study. This is in 
contrast with the antecedents observations where none of the teachers used this 
method.  
5.3.5 This point referred to the instructional teaching tasks in calculation 
Outcomes standards 
 The operation skill concepts, in this view, is the mixed-up of one concept with other 
concepts, there is limited evidence about this in the data collected, but the field notes 
indicated that non-multiplicity of tasks is observed during the lesson. Specifically, the 
pre-intervention, pre-intervention observation in school 3 (see 5.4.2.3, table 37: 
Analysis of indicators of teaching practice pre and post intervention.)  
In the pre-intervention observations, the only practice given was whole class drilling 
and repetition. This is evident in the field note of post-intervention reports (see 4.4.3., 
Field notes from post intervention observations)  
Standard  4. “The teacher demonstrates to the learners how to use teaching aids 
found in the learners’ environment”  
The training given to the teachers proposed that this standard could be achieved by 
teaching from the concrete to the abstract. This involves teaching learners with 
demonstration methods to illustrate concepts of calculation operation skills in the 
classroom, followed by individual activities using teaching aids (see 4.4.3., Field 
notes from post intervention observations). Teaching from the concrete to the 
abstract was done by all teachers that were observed, using the methods of counters 
which had been shown in the training. Teaching aids were made available and 
displayed on the desks of each learner, and the learners were given individual 
activities with the teaching aids. The teachers in the observed classes provided 
opportunities and time for individual or pair practice during the lesson, using the 





class drilling and repetition (see 5.4.2.3, table 37: Analysis of indicators of teaching 






6.1 Summary of the judgements from the three phases of work 
This research has used Stake’s evaluation framework to structure the inquiry, and the 
first step in thinking about the conclusions is to summarise the judgments in each 
phase of the research, according to Stake’s framework. 
Antecedent’s judgments 
• There is a policy framework in place that is informed by the research literature 
and practice in educating children with calculation operation skills difficulties. 
However, the intent of the government and its employees in implementing this 
policy is not reflected in the observations made in the sub-case schools in this 
study. It appears that there is a gap between policy and what is found on the 
ground 
• Teachers and students indicated that there are no specialized or adapted 
teaching aids for the teaching of calculation operation skills lesson in their 
classrooms in all the observed sub-case schools that were observed (see 
4.2.2.1, Questionnaires with teachers)  
• According to policy, children with calculation operation skills difficulties should 
be taught in mainstream classes, with teachers varying their instruction to 
accommodate the differing needs, interests, and abilities of the children. In 
practice this approach was not observed in the schools in the case study (see 
5.2 4, Antecedents judgment). 
Transactions judgment. 
The judgments of the antecedents showed that many things were lacking in the 
teaching of calculation operation skills concepts to children with calculation 
operation skills difficulties. The training intervention in the transactions showed 
that it is possible to provide teachers with the understanding of new methods of 
teaching that encourage interaction with the pupils, and the skills they needed to 
support children with calculation operation skills difficulties. The lack of budget for 
the purchase of teaching aids did not appear to be a major barrier. Following the 





Showed that they had a strategy in place for the evaluation of the learners ‘with 
calculation operation skills at the start and at the end of the lesson. 
Began the lesson by carrying out formative assessment using informal questions.  
Demonstrated characteristics of language appropriateness, using the children’s 
fist language to help them understand calculation operation skills’ concepts. 
Ensured that the pace of teaching was slow.  
Respected non-multiplicity of tasks, in other words, those two concepts should not 
be taught the same time. 
Facilitated learners in asking questions at the end of the lesson, to clarify their 
understanding and help the teacher understand their progress.  
Demonstrated to the learners how to discover calculation operation skills 
concepts by using teaching aids found in their environment.   
Outcomes judgment 
The outcomes stage showed that teachers were able to make use of what they had 
learned in their teaching.  
• The skills learned in the training were observed to be used in classes. 
• The teachers believed that the training they had received was useful to them 
and would be useful in other schools. 
6.2 How the research questions were addressed 
The research questions in section 1.5.4 guided the research which was carried out in 
this study, and map onto the research activities as follows. 
1. What is current practice in teaching calculation operation skill concepts to 
primary school students with calculation operation difficulties in Nigeria? 
This research question was addressed through desk research into policy, 
practice in Nigeria, combined with observations and interviews in case study 
schools. This work was carried out in the investigation of operation skill 
teaching methods in the antecedents stage. The observations of classes 
showed that students’ participation in classes is usually restricted to listening 
and copying their notes after the lessons. The teaching remains abstract 
throughout the classes (see section 4.3.2).in Appendix 6 observation video 





2. How appropriate is the calculation operation skills methods of teaching to 
learners with calculation operation skill difficulties in Nigeria?  
This research question was addressed through observations in case study 
schools, interviews and focus groups findings. This work was carried out in the 
antecedent’s stage. The focus group of teacher educators concluded that 
‘traditional methods’ predominate, that is, the teacher comes to the classroom, 
teaches everybody the same way, without any special approach for children 
with learning difficulties. This was confirmed by observations in the schools 
(see section 4.2.4., Focus group of teacher trainers, question 2). It was 
concluded that the curriculum and teaching methods are not appropriate to 
learners with calculation operation skill difficulties, because their needs are not 
recognized in the classroom. 
3. What approaches are used to teach basic calculation operation skill methods 
of teaching to learners with calculation operation skill difficulties in primary 
schools in south-western Nigeria? 
This research question was addressed through observations in case study 
schools, interviews and focus groups findings. This work was carried out in the 
antecedents stage. It was concluded that no approaches were used in the 
case study schools which directly addressed the needs of learners with 
calculation operation skill difficulties (see 4.3.2., table 13: Observations of 
classroom teaching School 1, pre-intervention, and also the focus group of 
teacher trainers, question 1). Moreover, there were no specialists available in 
the schools who could be used more effectively to address the needs of these 
children. 
4. What additional resources could make basic calculation operation skill 
accessible to learners with calculation operation skill difficulties? 
This research question was addressed through the design and evaluation of a 
training intervention, this work was carried out in the transactions and 
outcomes stages. The focus groups of teacher trainers deemed it necessary to 
encourage the new methods of teaching that was learnt in the training 
sessions to adopt the resources that are already available, which will enhance 
the skills of teachers, also enabling teachers to use improvised local resources 
as teaching aids. The training in the new method positively affected the 





calculation operation difficulties learners. The responses of all the teachers in 
the three schools attested to this. The new method of teaching with teaching 
aids enabled trained teachers to gain more experience for supporting learners 
with calculation operation skill difficulties to discover the answers to questions 
being asked by the teacher (see 5.4.2.1., table 36: Spread of teacher scores 
by sub-skill). 
5. What strategies or models could be used to improve the improvised local 
resources? 
This research question was addressed through the design and evaluation of a 
training intervention, making use of video recordings of classes, checklists and 
interviews. This work was carried out in the transactions and outcomes stages, 
making use of interviews and classroom observations. 
The research findings indicated that the strategy of teaching from the 
concretizing methods of teaching to the abstract methods using improvised 
teaching aids can improve the effectiveness of teaching for children with 
calculation operation skills difficulties. The research also showed that the use 
of the learners first language to explain abstract concepts before they learn the 
English term can help learners to grasp the concepts (see section 5.4.2.2 
Post-intervention interviews with teachers). This suggests that at the level of 
the school system in S.W. Nigeria, there is need for a strategy for changing 
the old practice through training the regular teachers would be a cost-effective 
way of achieving improved education for learners with calculation operation 
skill difficulties. 
6.3 Wider conclusions 
The conclusions of the work are, however, not simply the answers to the research 
questions. As the research developed, and the design of the training intervention 
became clearer, the focus of the inquiry shifted. The conclusions of the research 
relate to three areas which emerged from the answers to the research questions.   
6.3.1 Conclusion 1: there is a gap between policy and practice 
In the antecedents phase the researcher looked at the literature on learners with 
calculation operation skill difficulties, with a focus on calculation operation skill 





operation skills difficulties in page 18 of the Literature review chapter). The 
researcher also looked at the policies that are relevant to teaching practice in the 
classroom schools in Nigeria in teaching children with calculation operation skill 
difficulties. It was found that Nigerian policy framework was well informed by the 
international literature (see section 5.2.4 Antecedents judgment). 
In observation of schools, the study found that implementation of the policies was 
poor. Specifically, implementation was weak in the following areas:  
6.3.2 No provision of teaching aids (RQ 1) 
Government policy foresees the provision of teaching aids. The Nigeria National 
Policy on Education states that 
Adequate arrangement shall be made to relate programmes and services to 
individualized needs and personnel capacity building shall be projected to match 
service needs. Universality of access, removal of all forms of barriers that may 
interfere with learning and other support services are to be provided to meet their 
unique needs. (Federal Ministry of Education Nigeria, 2015, section 10)  
The policy also calls for “Adaptation of various equipment, material and facilities”. 
The plan was revised in 2015 and mapped out in a blueprint in section 10.0: p 19. 
The evidence gathered in this research supports the observation that there is no 
provision of resources for teaching aids in the sub-case schools observed, or that the 
resources are not reaching their destination (see 4.3.2., Videos of classroom 
teaching, in Appendix 6. No teaching aids were used during any of the lessons 
observed before the training intervention was carried out. Nor were any teaching aids 
seen to be available in the classroom that could have been used to enhance the 
learning of calculation operation skills. 
6.3.3 The lack of personalized instruction (RQ 1, RQ3) 
Government policy says that teachers should develop individualized educational 
programmes for learners with calculation operation skills difficulties. 
Planning of Special Needs programme and Services: Adequate arrangement shall be 
made to relate programmes and services to individualized needs and personal 
capacity building shall be projected to match service needs (Federal Ministry of 





No evidence of individualized educational programmes was reported or observed in 
the sub-case schools. I conclude that there is a lack of personalized instruction (see 
for example 4.4.2, Post-intervention interviews, school 2, teachers 1, table 23)  
6.3.4   Lack of teaching assistants (RQ1, RQ2, RQ3) 
An important aspect of policy is that the Government should provide teaching 
assistants to all classes (Federal Ministry of Education Nigeria, 2015, section 8). 
However, in the nine lessons, observed in the three case study schools this 
investigator only saw a teaching assistant who was employed by the PTA using PTA 
funds. The teaching assistant was not trained, either in the role of a teaching 
assistant, nor in the education of learners with calculation operation skills difficulties. 
When I observed. This teaching assistant stood at the back of the classroom 
watching the teacher teaching. 
In the other classes, and in the other sub-case schools, no provision was made for a 
teaching assistant nor any effort to compensate for their absence (see 4.2.1.3. 
Interviews with calculation operation skills teachers, table 8, school 1, teacher 2). 
It was concluded that there is a lack of teaching assistants in the case study schools, 
and this was representative of most schools in S.W. Nigeria. This makes it difficult for 
education policy to be implemented effectively. 
6.3.5  Efforts by PTAs to compensate for lack of funding (RQ1, RQ2) 
Another finding was that the PTAs were an important factor in the sub-case schools 
in other aspects too, in trying to improve the education provided to the learners. The 
PTAs tried to provide facilities and resources that should have been provided by the 
government, but which were lacking in the schools. One PTA said they “continued 
where the teachers stopped”, while another said they provided “teaching materials, 
like toys, picture books, pencils, and other writing materials” (see 4.2.2.3. Interviews 
of Representative Member of Parent-Teachers associations, school 2). The field 
notes also showed that PTAs provided notebooks for the learners, refurbished the 
desks and other teaching infrastructure in the classroom, and provided consumables 
such as chalk for the blackboard (see 4.4.3., Field notes from the post intervention 





The PTAs also worked with the teachers to support the integration of learners with 
calculation operation skills difficulties. One PTA representative said  
Teachers do work closely with the parents, also in the area of developing an 
individualized learning program appropriate for their child. In some area of needs, the 
PTA compensates the school in their donations also pay the wages of the PTA 
teachers (see 4.2.2.3.). 
Another aspect of PTA collaboration with the schools is in facilitating two-way 
communication between the teachers and other stakeholders. One PTA 
representative said that this “occurs in four areas: (1) teacher-family, (2) teacher-
child, (3) family-child, (4) parent-teacher, and each influence the other as progress is 
made.” 
6.4.1 Conclusion 2: The use of the first language in teaching learners with 
calculation operation skills difficulties is a problem for learners (RQ2) 
Arthur (2001) states that  
The policy of teaching through the medium of English in former British colonial 
countries like Nigeria, with its large number of indigenous languages, was also 
seen as having a major influence on patterns of classroom interaction and a 
cause of communication difficulties for both teachers and pupils’ (Arthur, 2001, 
p.691) 
 Observations showed that the use of the medium of English remains a problem in 
teaching, in the case of the teaching calculation operation skills. Also, that some 
learners in the case study schools have problems with calculation operation skills, not 
only because they cannot carry out the required operations, but because they do not 
understand what the basic operators meant. In the classroom observations in the 
transactions stage the children did not understand the basic operators. For example, 
when calculating 8 + 2, some children responded “6”, because they subtracted rather 
than added the two numbers leading to problems of the numeracy competency of the 





6.4.2 Conclusion 3: Teachers should switch between the first languages of the 
learners to English language, according to the pedagogic needs of the 
learner. (RQ5) 
The investigator noted that, in the case study schools before training was provided,  
English was the only medium of instruction. This contradicts an earlier finding from 
Arthur that  
despite official policies instructing the use of English in upper primary classrooms, 
switching is reported to be common because of the gap that frequently occurs 
between teachers’ and pupils’ skills in English as a language of instruction (Arthur, 
1996, p.17) 
Though a small number of schools, was selected, suggests that there may have been 
a trend against the use of first languages in teaching over the past twenty years. In 
all the lessons that were observed before training was provided, the language of 
instruction was exclusively English (see 4.3.2. Observations of classroom teaching). 
A key aspect of the intervention made in the research was to reverse this trend. The 
focus group of teacher trainers, considering the data from the antecedent’s stage, 
identified that the learners’ failure to understand English terms was a major barrier to 
their ability to carry out calculation operation skills (see Appendix 8, Transcription of 
focus group of teacher trainers.) 
The focus group of teacher’s trainer recognized the importance of English language 
as a subject, but thought that the language of instruction by the teacher should be the 
native language focus group of teacher trainers. (see Appendix 9).  
The focus group therefore proposed that an approach should be taken which is the 
opposite of the trend to the exclusive use of English, with targeted use of the first 
language to introduce and explain calculation operation skills terms during the 
lesson. This was supported by observations gathered by the researcher and his 
colleagues through structured observations of the training interventions and micro-
teaching (see 5.3.2 Transactions: observation). 
In the case study, the learners’ language is Yoruba, which they all speak at home 
also use for all their communication issues about the world around them. Comments 
from teachers that received training in the use of first language to introduce and 





supporting learners with calculation operation skills difficulties (see section 4.4.2 
Post-intervention interviews).  
The post-intervention observation checklist and field notes showed that introductions 
to the lessons, and demonstration of calculation operation skills, were carried out in 
the first language, instead of English in the pre-intervention observations (see 4.3.2 
Videos of classroom teaching) in Appendix 6.. This suggests that the use of the first 
language encourages learners’ participation in class activities, and supports their 
understanding of calculation operation skills concepts 
The field notes taken in observation of lessons attested to how the use of the first 
language supports learners understanding of the concept with the following 
comments: 
There is an improvement in the response of learner to questions during the 
lesson when the first language of the learners was being used in the course of 
instruction (Table 21, Post intervention interview, school 1, teacher 2). 
The teacher adopts discussion method of teaching. The teacher carefully 
selects learners into groups. In the group there were learners with various 
abilities. The brilliant and weak learners, the vocal and the quiet learners were 
together. 
It is interesting to see interpersonal relationship between the teachers and the 
learners this approach allows the learners to discovered answers to the 
questions during the lesson. By the use of their counters instead of counting 
their fingers while the instructional language was the learner’s first language. 
(Table 21, Post intervention interview, school 1, teacher 2). 
 Observation of the learners when instruction was being used with first language, 
learners showed more participation in the classroom activities.  Learners were able to 
use the new method of counting which was introduced to them by their teacher in 
their first language. Responses from the learners showed an understanding of the 
concepts, because most of the answers given were correct (Table 21, Post 





6.4.3 Conclusion 4: Teacher’s use of language in teaching calculation 
operation skills can be changed through training. (RQ5) 
This research has shown that the change in the use of the first language in teaching 
can be achieved through a short training programme for teachers.  
In the antecedents observations of teaching activities in the sub-case schools. 
English language was used as the exclusive means of instruction (see 4.3.2 Videos 
of classroom teaching) in Appendix 6. Observations of post-intervention classes in 
nine classes in the sub-case schools showed that all teachers used the first language 
to explain the concepts of calculation operation skills. The teachers readily adopted 
the new methods of practice with Yoruba translation of the concepts of calculation 
operation skills in their teaching (see 4.4.2 Post-intervention interviews, table 10, 
school 1, teacher 2 section 2.7).    
The check list observations of post-intervention classes, and the field notes, show 
that the general instructions to lessons were well managed, with the use of the first 
language which was later translated into English. The same is true of the 
demonstration of calculation operation skills. Two statements from the post 
intervention interviews exemplify this new practice: 
I always use English language, but when there are any difficulties in the concepts. Or 
when learners did not understand the concepts it is easy for me to translate it in 
Yoruba language since I speak and understand the language. So, I try to use Yoruba 
language to clarify some things in other to reduce the misconceptions. Well, it has 
affected my teaching positively.”  
 
I use English language in my teaching approach at the beginning of the lesson but if 
the concept is not clear enough then I do use the mother tongue to explain. Well it 
has affected my teaching approach very well. I change to the applied methods when I 
discovered that the method is very easy for me and it has helped the learners. Also. It 
has affected me positively” (4.4.2 Post-intervention interviews. Table 10: Post 
intervention interview, school 1, teacher 2 section 2.7) 
There was no indication that teachers found it difficult to overcome their habits of 





How easy or difficult have you found it to use the methods you learned in your 
training, on a scale of one to five, where one is ‘very easy’ and five is ‘very 
difficult’? 
Response of Teacher 1: To be sincere, this method is very easy with rating of 
one during teaching activities. 
What challenges or difficulties have you experienced in using the methods in 
your classes? 
Response of Teacher 1: I do not experience any challenge in the course of my 
teaching. 
What has gone well in using the methods in your classes? 
Response of Teacher 1: It has been very encouraging; the learners have been 
performing well in the class.  
(Section 4.4.2 Post-intervention interviews. Section 2,4) 
I and my colleagues also informally observed other classes in the case study 
schools, and in those classes there was no indication of similar changes in the use of 
the first language. 
6.4.4 Conclusion 5: Teachers used abstract teaching methods, which do not 
support learners in acquiring calculation operation skills (RQ3) 
In sub-case schools at the antecedent stage, abstract methods of teaching prevailed 
in the practice of teaching for all students; meanwhile, teaching is done with non-
concrete examples, and teachers did not use teaching aids during calculation 
operation skills lessons (see section 4.3.2, Videos of classroom teaching).in 
Appendix 6. Similarly, in the pre-intervention observations the only practice given was 
whole class drilling and repetition. This was true for all the classes which were 
observed in this case study before training. In all the classes there were groups of 
learners who were unable to make progress in learning calculation operation skills, 





6.4.5 Conclusion 6: Training in teaching demonstration methods can change 
teaching practice of the teachers in the classroom (RQ5) 
The most important part of the training given to teachers in the intervention was the 
demonstration of practical micro-teaching sections of teaching by the teacher trainer 
team, in the classroom with the classroom teachers. The new applied methods were 
introduced to the teachers using clinical teaching approach that had been adopted in 
the intervention sections from the Lerner model of clinical teaching approach (see 
section 2.1.2 Clinical Approaches to Teaching). Demonstration methods of teaching 
involve carrying out class activities to illustrate concepts of calculation operation skills 
to learners. In the case study this was related to Lerner’s model, which indicates that 
those demonstration methods should have the following characteristics: 
• Pace of instruction is slow 
• There is interaction with the pupils 
• Non-multiplicity of tasks (e.g. mixing addition and subtraction). 
Pace of instruction is slow: 
In all the classes observed at the post-intervention, the instruction procedure was 
slow. The videos of post-intervention lessons in section 5.4.2.3  in Appendix 6, 
showed that the pace of the class instructional methods was step-by-step and that 
learners manipulated with their counters as teaching aids to discover the answer to 
the sum given by their teacher. In a specific example, the pace was slow, because a 
demonstration approach was applied 3 times interpreting the sign plus (+) in the 
learner’s first language. In post-intervention classes the use of this method led to a 
slower pace of teaching. This is in contrast with the antecedents observations where 
none of the teachers used this new method.  
There is interaction with the learners: 
Demonstration methods of teaching involve carrying out class activities to illustrate 
concepts of calculation operation skills. In the post intervention lessons 
demonstration was carried out by: (1) the teacher alone, (2) the teacher and the 
learner, and (3) the learner who is knowledgeable in the activities and support given 
by the teacher to the learners when necessary. Each of these demonstrations 
involved interaction with the learners, and this increased interaction was a strong 





 Non-multiplicity of tasks  
The focus group of teacher trainers suggests that teaching practice in South Western 
Nigeria tends to mix the teaching of one calculation operation skills concept with 
other concepts. For example, both addition and subtraction are sometimes taught at 
the same time. 
 The present approach used in Nigeria can be referred to as “Traditional 
Methods”, that is, the teacher comes to the classroom, teaches everybody the 
same way, without any special approach fashion out for children with learning 
difficulties. You can even observe mix of different concept being taught in the 
class. The teachers take no consideration of any types of learning difficulties 
that may exist in his/her classroom. For this approach is not appropriate for 
children with learning difficulties (Appendix 8, Transcription of the focus group 
of teacher trainers)  
6.4.6 Conclusion 7: The way that education is organized in Nigeria makes it 
very hard to obtain a clear picture of practice.  
Section 1.2.3 describes the difficulties experienced in obtaining access to schools in 
Nigeria, and how this constrained the data collection activities that could be carried 
out. Despite an experienced lecturer in a teacher training college, and well connected 
in the geographical area where data were collected, getting permission to carry out 
the research was difficult, since schools are aware that any research has to be 
approved by the political authorities, and because it is hard for people who do not 
have any professional status to get access to schools, the teachers and pupils find it 
hard to believe that they are not being assessed. Because of this the interviews and 
focus groups were very constrained. For example, the researcher was only allowed 
to talk to the PTA in a formal context, and the pupils were interviewed in the presence 
of a teacher. The data that collected also showed this problem.  
These problems had an impact on the validity of the research, but they are also a 
finding. The research provides evidence that reports of practice in schools in Nigeria 
should be treated with caution, because people are concerned that any statement 
made about things that are not going well could be seen as an inappropriate criticism 





6.4.7 Conclusion 8: The value of the Teaching Practice Analysis Report 
checklist should be reassessed 
 The clinical teaching checklist was used in this study with the intention of assessing 
the effectiveness of the teaching that was observed, and in particular in relation to 
Lerner’s Clinical Teaching model. As stated in section 3.5.5. above, the National 
Curriculum specifies the use of the Teaching Practice Analysis Report checklist, 
which is based on a clinical teaching model. Consequently, this checklist is generally 
used by all Colleges of Education in Nigeria to monitor and supervise their teacher 
education programme.  
However, the analysis of data generated by the use of this instrument was not very 
valuable in helping to understand the intervention, or the practice of teachers. This 
suggests that a more detailed representation of practice would be more useful in 
understanding how teachers are actually teaching their classes. This finding indicates 
that the use of this instrument as a key part of the inspection of classes should be 
questioned and perhaps reconsidered. One possibility would be to make use of a 
time-based analysis grid used in the analysis of videos in section 5.4.2.3 above. A 
grid like this could be adapted for use in classroom observations. 
6.5 Contribution to knowledge 
The problem addressed by the study is that in mainstream classrooms in South-
Western Nigeria teachers are usually untrained and unprepared for the challenges 
they face in teaching young learners of mathematics with calculation operation 
difficulties. Nigeria has ambitious policies for the support of children with learning 
difficulties, but it seems that these may not have achieved the desired results in the 
classroom. Moreover, although extensive work has been done around the world into 
teaching methods for young learners with calculation operation difficulties, in order to 
be useful to teachers in South-Western Nigeria, these methods need to be assessed 
and adapted in the light of local conditions. There is a lack of research which can 
inform this adaptation. 
The aim of this research was to improve the teaching of calculation operation skills to 
special needs young learners in south-western Nigeria, by carrying out a training 
intervention, validated by research evidence, to introduce new methods to teachers 





A case study was carried out in three schools in different states in South-Western 
Nigeria. The schools were identified by the government as integrating students with 
special needs. Two phases of work were carried out. Phase one focused on an 
assessment of the effectiveness of policy on children with learning difficulties, and the 
identification of possible methods to improve teaching. Phase two implemented and 
evaluated an intervention to change teachers’ practice. The case study was 
conducted following Stake’s ‘countenance of education’ model.  
The following conclusions were reached:  
1. There is a gap between policy and practice in support for learners. 
2. The use of English in teaching learners with calculation operation difficulties 
is a problem for learners. 
3. Teachers should switch between the first languages of the learners to 
English, according to the pedagogic needs of the learner.  
4. Teachers’ use of language in teaching calculation operation skills can be 
changed through training. 
5. The use of abstract teaching methods hinders learners in acquiring 
calculation operation skills. 
6. Training in teaching demonstration methods can change teaching practice in 
the classroom 
7. The way education is organized in Nigeria makes it very hard to obtain a 
clear picture of practice. 
8. The value of the Teaching Practice Analysis Report checklist should be 
reassessed 
6.6 Limitations 
All research has its limitations, and this study is no exception.. The first limitation is 
the issue of generalization. Case study research is critiqued for the non-
generalization of its findings, and that critique is applicable to this research. However, 
generalization was not the focus the research, but rather to make an effort to produce 
a detailed report of the situation being studied. It is planned that following the 
success of the training intervention described in this study, the approach will be 
applied more widely, and this will make it possible to see if it can be generalized, 





The sample size in this study was another limiting factor, as Yin (2009) argues that 
sample size has an effect on the findings. A larger sample of schools as well as other 
institutions would have enhanced the research, and enabled a wider random 
sampling of selection. A number of methods were adopted in this research to ensure 
that the findings are as reliable and valid as possible, described in the following 
sections. 
A multiple case study approach was adopted as suggested by Yin (2006) and 
Saunders, M., Lewis, P. and Thornhill,( 2009). This approach helped in gathering a 
rich collection of qualitative data through semi-structured interviews and analysis of 
observation records. The use of multiple sources such as interviews and analysis of 
data helped in verifying the data by constantly comparing them from these different 
sources. 
 Cross analysis of findings were carried out from the perspectives of the learners, L, 
the Basic calculation operation skills teachers, T, and the representative of the 
educational providing bodies, B, on the practice of teaching calculation operation 
skills to learners with calculation operation skills difficulties within the boundary of 
each state sub-cases and the practice of teaching calculation operation skills for the 
Meta case. In addition, the findings also analysed with the findings obtained from the 
teacher trainers. Finally, a good practice workshop was organized in each of the sub-
cases for further analysis of findings. Thus, with the features of the three stages of 
Stake’s model Phase 1 = antecedents, Phase 2 = transactions, Phase 3 (the post 
intervention) = outcomes. I was able to show the complexity of the micro cases and 
eventually produce in-depth information on the. Meta case 
 Furthermore, the likely effects of recordings on the responses of participants are 
another limitation of this study. Being aware that interviews, observations or focus 
group discussions is being recorded may lead to unexpressed anxiety which could 
lead to giving carefully modified answers for fear of being implicated by the research 
findings.  The audio recording device was made inconspicuous to minimise these 
effect end, not to deceive the participant (who was informed that the conversation 
was being recorded), but to reduce the anxiety and feeling that could occur when an 





 Stake, (2002)  advocates the practice of hiding identities of respondent organisations 
and asserts that the value of the best research is not likely to outweigh the damage if 
the person was exposed. Several respondents had given sensitive organisational 
information during these case studies. Consequently, revealing the respondents and 
the organisation specifics could not only affect the organisation’s image but could 
also expose them to ‘negative comments and possible sanctions’. The full information 
sheet and informed consent form, given to the participants before data collection 
explained that the data would be anonymised. This was also intended to reduce 
anxiety. Nevertheless, there was no doubt some concern on talking about sensitive 
issues to a researcher from outside, or responding to a questionnaire, and the 
respondents’ statements cannot be completely relied upon. The use of classroom 
observations was intended to reduce this inevitable problem. 
 Three case study schools were selected, one from three states out of the six states 
in the South-Western Nigeria. This allowed analyse within each setting and across 
setting and thus makes the result more reliable. The boundary in line with the 
author’s suggestions was partly indicated by the place of the schools and the activity 
of mainstreaming the learners with calculation operation skills difficulties in 
calculation operation skills within the last ten years.( See section 3.2 the assumptions 
of the researcher and potential bias. in Chapter 3. Page 64 – 67.) There is a danger 
that the teachers are saying what they think the teacher trainer will be happy to hear, 
since these teacher trainers are their formal lecturers in the college. 
If the validity or trustworthiness can be maximized or tested then more “credible and 
defensible result” (Johnson, 1997, p. 283) may lead to generalizability which is one of 
the concepts suggested by Stenbacka, (2001) as the structure for both doing and 
documenting high quality qualitative research. Therefore, the quality of a research is 
related to generalizability of the result and thereby to the testing and increasing the 
validity or trustworthiness of the research. This study sought to know the Policy, 
classroom practice and teacher training in the education of children with calculation 
operation skills difficulties in South Western Nigeria. By using Stake’s evaluation 
framework to structure the inquiry, and it is easiest to structure the contributions of 
the research in the same way. There are contributions to knowledge in the judgments 
in all three phases of the work. Thus, the teachers fulfilled the intents of the teacher 





to teach children with calculation operation skills difficulties with those new methods. 
This indicates that this aspect of the training was successful. The success is a great 
addition to the existing pedagogy of teaching this category of learners.   
6.7 Dissemination 
The results of this research are useful to teachers of children with calculation 
operation skill difficulties, as they show the teachers how their practice can be 
changed. In practice, however, if the teachers are going to learn about the research it 
will be through teacher training programmes. The research will feed into the 
programmes at SPED by establishing part-time programmes for the regular 
classroom teachers during the long vacation holiday. 
The results of this research will be shared with the stakeholder of the sub-case 
selected schools directorate, i.e. the researcher will offer seminars on the findings to 
the schools that participated in the study, and also the Universal Basic Education 
Scheme units in each of the states that participated in the research. It is not clear, 
however, that. the Universal Basic Education Scheme units in each of the states will 
change their policy or practice on the basis of these findings unless there is 
corresponding political action in their different States. 
The Universal Basic Education Commission could use the results of this research to 
influence the practice of new methods of teaching learners with calculation operation 
skills in the college model schools for teachers in the primary education scheme units 
of each state. This would need to be done in collaboration with monitoring college of 
education in all states of the federation, in which I am a stakeholder. I am also 
planning to contact the Oyo State Ministry of Education with the results of the 
research, with an emphasis on preparation of effective lesson plans, new methods 
and techniques in teaching and learning, and utilization of improvised teaching aids 
in class. Papers will be published and journals, other presented in seminars and 
conferences at home and abroad. 
6.8 Application of the findings and further research 
The results of this research call for more attention to the understanding of the 
relationship between policy, classroom practice and teacher training in the education 





research has shown that there is a mismatch between policy and practice, and 
piloted a training method to address some of the issues raised by that mismatch. 
Future research should further validate this strategy and training in S.W. Nigeria and 
beyond, and extend the range of training provided. This is important so that strategy 
implementation can acquire more prominent position in classroom practice and 
teacher training in the education of children with calculation operation skills 
difficulties. Such work will also contribute to building theoretical frameworks for 
strategy implementation and enhanced performance. From this study, the following 
avenues for future research have been proposed. 
The study has shown that there is a substantial problem with the teaching of 
calculation operation skills in South Western Nigeria, and has diagnosed the causes 
of that problem. It has also shown that training in new teaching methods can address 
the problem. The researcher is in a position to apply the findings of this research in 
the training offered by the college, as well as to disseminate the findings to both 
teachers and government officials.  
The findings therefore constitute a validated basis for pre-service and in-service 
training, which has the potential to transform practice in the schools in South-Western 
Nigeria. The challenge as a trainer of teachers is to turn this insight into a larger scale 
programme. 
The study has focused on the use of concrete methods using improvised teaching 
aids, on the appropriate use of the learners’ first language, on increasing the 
interaction with learners, and on attention to individual learners needs. This is a good 
basis for improving practice, and provides plenty of material for training. However, in 
expanding this work to a full programme, it will be important to look at other aspects. 
Most schools do not have trained teaching assistants, and some do not have any 
teaching assistants at all. Because of this it is hard to organise small groups where 
remedial teaching can happen. It will be important to research into how to organise 
teaching can be organised to make this possible. It will also be important to increase 
the number of teaching approaches and model lesson plans, so that a wider range of 
calculation skills can be addressed in the training. Finally, a longitudinal study would 
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Appendix  1. Approval of access  
Issues of access to the research were addressed by making initial contacts with the 
department of special education at the Federal Ministry of Education in Nigeria, the 
special education department of the Universal Basic Education Commission and their 
offices in the state to obtain permission to be allowed to conduct the study in their 
schools. An official letter of introduction was written by my supervisor (Professor 
David Griffiths). The letter solicited for support for the study. Based on this I was 
allowed to meet the principal of the schools, the Basic calculation operation skills 
teachers and the students with learning difficulties in calculation operation skills. I 





























Appendix 2. Informed consent documents 
Teacher’s information sheet. 
Hello! My name is Odebode David Olugbemiga. I am conducting research at the 
University of Bolton, UK on Policy, classroom practice and teacher training in the 
education of children with calculation operation skills difficulties: a case study in South 
Western Nigeria. The world today is dominated by products of science and the Nigeria 
National policy on education proposes education for all irrespective of the disability. The 
more reason why accessibility of science curriculum to special needs students needs to 
be investigated with the aim of improving the situation in the future. 
I would like you to take part in this study as a teacher of learners with dyscalculia 
Please complete the attached brief questionnaire in less than ten minutes by ticking the 
most appropriate option for each question and filling the spaces in the second part as 
applicable. If you do not want to answer a question for any reason, please omit it and 
carry on. 
You will not be identified in any way from the research results and you can withdraw at 
any stage and your data will be removed as promised in the consent letter. This 
information will be treated as confidential and will only be used for the purpose of the 
research. If you would like to see a summary of the results when they are available, or 
have any questions about this study at any stage, then feel free to contact me. The 
completed questionnaire should be returned with the enclosed prepaid envelope. An 
honorarium of N200.002 shall be given for returned questionnaire before October 2015. 
Your participation is important and is highly appreciated. 
To contact me <email address provided> 
Or my supervisor, Prof Dai Griffiths <email address provided> 
Teachers interview consent form 
Hello! 
Who am I? I am Odebode David Oluwagbemiga, a postgraduate research student in the 
Institute for Educational Cybernetics, University of Bolton, UK. I am conducting a 
research on Policy, classroom practice and teacher training in the education of children 
                                                          





with calculation operation skills difficulties: a case study in South Western Nigeria. As a 
teacher of a special teacher training college in the south-western Nigeria, I would like to 
invite you as one of the participants for this research study. 
My research topic: In this research, I focus on policy, classroom practice and teacher 
training in the education of children with calculation operation skills difficulties: a case 
study in South Western Nigeria. The normal classroom teacher is not able to cater for the 
special needs of these children, and so research is necessary into the methods and skills 
needed to train teachers to teach such pupils. Consequently, there is need to develop a 
curriculum to produce teachers to educate clinicians, parents and others who may be 
involved in the education and care of the children with special needs, as an aid to 
promoting optimal development of the child. These backgrounds inform my choice of 
research. 
How can you help me? Your participation will require granting me audience to interview 
you for 10 minutes, permit me to observe your mathematics lessons. OR You will need to 
complete a questionnaire that is provided for you after participating in training. 
Your right: You do not have to collaborate in this research study. It is completely your 
own decision and you can easily refuse to participate in this research study without giving 
me any reason. As a participant you may also withdraw from the study in the middle or up 
to the time of publishing the research. In case of withdrawal before the research is 
published, the giving data and information will be removed. I must assure you that the 
information collected will be kept confidential. Your name will not be reflected in the 
research report to ensure complete anonymity. 
My contact details: For any information and queries regarding my research project and 
the findings, you are free to contact me or my supervisor: 
To contact me <email address provided> 
Or my supervisor, Prof Dai Griffiths <email address provided> 
Reply slip: 
I agree to participate in this research study. I have read the complete information given in 
the consent form and I understand that my given information will be kept confidential and 
will only be used for the purpose of this research study. I also understand that despite my 
agreement to participate, I can withdraw from the research at any time without given 





Name:……………………… Signature: ……………………………. 
Pilot Interview Schedule For The Students. 
The following questions were asked from the students. They were re-assured that the 
interview is only for research purpose. The respondent will also be told that the interview 
will be recorded and that it will last for ten minutes, they were asked to hang up the 
phone if they don’t want to participate. 
1,     Can you tell me the name of your school? May I know your age? 
2.     What class are you? 
3,     Do you participate in mathematics lessons? 
4.     Do your teachers use special equipment’s for teaching mathematics ? 
5,    What are the barriers you experience in learning mathematics? 
6.     Do you participate in mathematics activities? 
7.     How are you assessed during tests and examinations in mathematics? 
8.     Are you interested in studying mathematics? 
9.     What barriers do you face in learning mathematics? 
10.   What role do you play during mathematics activities? 
Students Information Sheet. 
Hello! 
My name is Odebode David Oluwagbemiga.  I am conducting research at the University 
of Bolton, UK. On Policy, classroom practice and teacher training in the education of 
children with calculation operation skills difficulties: a case study in South Western 
Nigeria. The world today is dominated by products of science and the Nigeria National 
Policy on education proposes education for all irrespective of the disability. The more 
reason why accessibility of science curriculum to the special needs students’ needs to be 
investigated with the aim of improving the situation in the future. 





Please complete the attached brief questionnaire by ticking the most appropriate option 
for each question and filling the spaces in the second part as applicable. If you do not 
want to answer a question for any reason, please omit it and carry on. 
You will not be identified in any way from the research reports and you can withdraw at 
any stage and your data will be removed as promised in the consent letter. The 
information will be treated as confidential and will only be used for the purpose of the 
research. If you have any questions about this study at any stage, then feel free to 
contact me. Completed questionnaire should be returned with the enclosed prepaid 
envelope. An honorarium of N100.00 shall be given for returned questionnaire before 
October 2015. Your participation is highly appreciated. 
To contact me <email address provided> 
Or my supervisor, Prof Dai Griffiths <email address provided> 
      Informed Consent Form for Students. 
Consent form: 
Hello! 
Who am I?  I am Odebode David Oluwagbemiga, postgraduate research students in the 
institute for Educational Cybernetics, University of Bolton, UK. I am conducting a 
research on Policy, classroom practice and teacher training in the education of children 
with calculation operation skills difficulties: a case study in South Western Nigeria. As a 
teacher of a special teacher training college in the south-western Nigeria, I would like to 
invite you as one of the participants for this research study. 
My research topic: I focus on Policy, classroom practice and teacher training in the 
education of children with calculation operation skills difficulties: a case study in South 
Western Nigeria. The normal classroom teacher is not able to cater for the special needs 
of these children, and so research is necessary into the methods and skills needed to 
train teachers to teach such pupils. Consequently, there is need to develop a curriculum 
to produce teachers to educate clinicians, parents and others who may be involved in the 
education and care of the children with special needs, as an aid to promoting optimal 
development of the child. These backgrounds inform my choice of research. 
How can you help me? Your participation will require granting me audience to interview 






Your rights:    You do not have to collaborate in this research study. It is completely your 
own decision and you can easily refuse to participate in this research study without giving 
me any reason. As a participant you may also withdraw from the study in the middle or up 
to the time of publishing the research. In case of withdrawal before the research is 
published, the given data and information will be removed. I must assure you that the 
information collected will be kept confidential. Your names will not be reflected in the 
research report to ensure complete anonymity. 
My contact details: For any information and queries regarding my research project and 
the findings, you are free to contact me or my supervisor: 
To contact me <email address provided> 
Or my supervisor, Prof Dai Griffiths <email address provided> 
Thank you for giving your time. 
Reply slip: 
I agree to participate in this research study. I have read the complete information given in 
the consent form and I understand that my given information will be kept confidential and 
only be used for the purpose of this research study. I also understand that despite my 
agreement to participate. I can withdraw from the research at any time without giving 
reason, and my data will be removed. 
Name: ……………………………… Signature: ……………………………… 
 Data Management: All data will be stored on local hard disc in a locked location. With a 
backup in another location, or encrypted. Participant’s confidentiality and anonymity 





 RESEARCH ETHICS CHECKLIST Form RE1 
Hi David, 
This email from David Kitchener constitutes your ethics approval. You should make sure 
that you keep it. 
Dai 
-------- Forwarded Message -------- 
Subject: RE: David Odebode's RE1 
Date: Thu, 3 Dec 2015 18:43:34 +0000 
From: Kitchener, David <D.A.Kitchener@bolton.ac.uk> 
To: Dai Griffiths <dai.griffiths.1@gmail.com>, Odebode, David <doo1mpo@bolton.ac.uk> 
Dear Dai, 
Good to be cautious, happily all resolved, electronic signatures are accepted now so 
attached is official when supported by this email statement: 
'The RE1 has been approved as part of the R1 panel and now independently by the 
School's ethics officer. I can confirm the proposal meets the ethical requirements 




Dr David Kitchener 
Reader in Education and Schools Ethics Officer 
(Education)_______________________________________ 
From: Dai Griffiths [dai.griffiths.1@gmail.com] 
Sent: Thursday, December 03, 2015 5:42 PM 
To: Kitchener, David; Odebode, David 
Subject: David Odebode's RE1 
Dear David, 
David Odebode is off to Nigeria to start his data collection, and I have 
realised that his RE1 form is in an uncertain space between IEC and 
Education. 
I approved the form, but by the time that happened IEC had been 





The R1 has already been approved, with the RE1 attached, so at one level 
this is water under the bridge. But if there were to be any issues, they 
would come home to roost in Education. David should also have this form 
with him in Nigeria, and a signed copy would be important to have. 
So I think it would be very advisable if you could look at the form, 
and, assuming that you agree with my judgement, sign it off as Ethics 
officer of the department. 
I think that you said that you would be in on Tuesday. If you had a 
chance to do this then, then that would be very helpful, as I believe 
that David will be leaving for Nigeria on the Wednesday. If that can't 




Professor David (Dai) Griffiths 
Professor of Educational Cybernetics 
School of Education and Psychology 
The University of Bolton 





(Please don't leave voicemail) 
email: 
d.e.griffiths@bolton.ac.uk 
dai.griffiths.1@gmail.com   
 
Appendix 3. Antecedents stage interview questions 
The teachers were asked the following questions to confirm the content of the 





principal: Teachers were reassured that the interview was only for research purpose. 
Respondents were informed that interview was recorded and that it would last for 
approximately ten minutes.  
Questions for administrators 
As a teacher educator my task is aligned to priorities and vision of administration that 
governs the education system in areas that I am studying. Because of this, it is 
valuable for me to ask questions to administrators in my study that are closely related 
to my own research questions. This show assumptions and priorities of 
administration as they relate to my research. 
• What is current practice in teaching calculation operation skills curriculum to 
junior secondary school students with learning difficulties in Nigeria? 
• What approaches are used to teach students with learning difficulties basic 
calculation operation skills curriculum in junior secondary schools in South-
Western Nigeria? 
• What further Resources can make Basic Calculation operation skills concepts 
accessible to Students with Learning Difficulties in Schools in South-Western 
Nigeria? 







Interviews with representatives of Parent Teacher Associations 
• How do parents describe their child? 
• What is their statement of the problem? 
• What do parents expect from professionals? 
• What do parents understand about the cause of the problems? 
• What do parents understand about the child’s ability to influence the problem? 
• What diagnostic information have they heard previously? 
• What is their understanding of their information on learning difficulties? 
• What is their perception of their own relationship to the ongoing nature of the 
problem? 
• What has their experience been with other person presenting problems similar 
to those of their child? 
• What is the parent’s assessment of how this problem affects their lives? 
• What have their experiences been like with the school system so far? 
• What are their expectations for their own performance as it relate to the 
problem? 






Interviews Questions with teachers 
• Can you tell me the name of your school? May I know your age? 
• What are your qualifications? 
• Which subjects do you teach? 
• How long have you been teaching the subject? 
• Do you have any calculation operation skills difficulties student in your school 
or class? How many are they? 
• What is the average age of the students? 
• Are they residential? 
• Do they participate in lessons? 
• Can you please tell me your role? 
• Are there any difficulties in teaching calculation operation skills concept to 
these students? 
• Please highlight these difficulties. 
• Do you have any special equipment for teaching calculation operation skills 
concepts to the students? 
• What are the barriers you experience in teaching calculation operation skills 
concepts to the students? 
• Do children with calculation operation skills problems participate in calculation 
operation skills class? 
• What role do they play during calculation operation skills activities?  
• How are they assessed during tests and examination in calculation operation 
skills concepts? 
• Can you comment on the interest of the student in calculation operation skills 
concepts? 
• What barrier do they face in learning calculation operation skills concepts? 
• Do they all used teaching aids? 
• Do children with calculation operation skill difficulties in your school have the 






Table 18: Interviews with students with COS difficulties. 
 Question Answer school 1 Answer school 2 Answer school 3 
3 Why are you not 
doing anything? 
All the other 
children were 
getting on with 
their work. 
I didn’t understand 
the sum the teacher 
gave. 
I don’t know the 
meaning of what the 
teacher is saying. 
I forgot my biro pen at home 
 
I forgot my counters 
at home 
I didn’t understand 
what to do. 
I am trying to do the sum. 
.. 
I do not know what 
to write in number 1 
of the sum 
I can’t see what is 
written by the teacher 
I am thinking of what to do in 
sum 1. 
Is it to put this and 
this in together in 
that sum? 
I am confused whether 
to take away or to add. 
I don’t know the arrangement 
in that sum. 
I don’t understand 
the teacher 
explanation. 
I can’t remember what 
the teacher is saying 
My biro pen is not witting. 
4 Which aspect of 
the sum are you 
struggling with? 
Should I add or take 
away this…? 
I don’t know what to do The sign of add together is 
confusing 
Number 3, what will I 
write in that space? 
I am confused with that 
sign of x or + 
 
I didn’t hear what the teacher 
was saying. 
I didn’t see what was 
written on the black 
board well. 
I have trouble learning 
the words or matching 
letters. 
I want to count them together 
and I forget what the number 
is. 
I didn’t remember, 
like this and this. 
(She pointed her finger 
to the symbol on the 
board.) 
1 2 3 counting his finger 
confusingly. 
Shaking his head 
with no response on 
what to do 
I do not know the 
numbers and signs on 
the page. 
I am confused with the space 
in number 4.sum: 4+  
5 Do you all use 
teaching aids? 
The teacher asked 
us to count after her 
We use our textbooks 
during the lesson 
I have no counters. 
I use my friends’ 
counters to count. 
No Sir, I do count my 
fingers. 
I use stroke lines in my book 
to count. 
I do count after the 
counting by the 
teacher using stroke 
on the black board. 
We sit in groups during 
calculation operation 
skills lesson 
I do not use counters during 
the lesson. 
I have no counters 
but do count my 
fingers during the 
class. 
I use small stones to 
do my work in the 
class.   
I do not know how to add the 
sum using the counters. 
I have no counters. I forgot my writing book 
at home. 
Am counting my fingers. 





Yes Sir, but I do not 
know where to begin 
and how to do it. 
I am in the class during 
the lesson 
 My seat is in the second row 
in the class with my friend. we 
do work together. 
I can’t write what is 
written on the 
blackboard. 
I do raise my hand to 
answer the question 
asked by the teacher 
I always count together with 
other in the class during 
lesson 
I didn’t understand 
calculation operation 
skills symbols. 
I have trouble following 
direction. 
Yes sir, with my friends 
I am always in the 
class  
No, I am always 
seating at the back  
I am listening to the teacher 





Teacher comes to 




symbols and misread 
numbers’ 
write from the black board to 
my working book 






I am not having a 
working book to 
work with during the 
class. 
I have trouble following 
direction, so I am 
counting my fingers. 
The teacher used to ask us to 
kneel down and raise our 
hands for wrong answers. 
I have no textbook 
and working book 
I cannot follow the 
instructions that are on 
the blackboard. 
friend did not let me see her 
textbook during the class 
 I have no pencil to 
write during the 
lesson 
 My friend always plays 
with me during the 
lesson 
I am afraid during calculation 
operation skills lesson 




I wanted to answer but 
I do not know what to 
say when question is 
being asked 
I told my father to buy me a 
workbook for calculation 
operation skills subject. 
I do not remember 
doing my homework. 
 Am confused with 
symbols of addition 
and multiplication sign 
We do share writing desk 







Table 19: Interviews with teachers of children with COS difficulties 
    Interviews with calculation operation skills teachers of children with calculation operation skills difficulties (3 responses compiled) 
        Questions  Answers 
1. Can you tell 
me the name of 
your school? 
a) School 1 a) School 2 a) School 3 
b) School 1 b) School 2 b) School 3 
c) School 1 c) School 2 c) School 3 
2. What are 
your 
qualifications? 
a) BSC Integrated Science. No response a) B.Sc. Chemistry 
b) B.Ed Primary Education No response b) B.Ed. Guidance and Counselling. 
c).B.Ed Biology No response c) B.Ed. Educational Management 
3. Which 
subjects do you 
teach? 
All are calculation teachers All are mathematics teachers All are mathematics teachers 




students in your 
school or class? 
How many are 
they? 
a) I have six students that are performing 
below average in the class. While, two 
students are always performing poorly. 
b) In my class five of them are always 
performing very poorly 
c) Meanwhile, in my class four of them are 
struggling with calculation operation skills. 
A) Three students are identified performing 
poorly in the class 
b) In my class three of them are always 
performing very poorly. 
c) While, in my class two of them are 
struggling with calculation operation skills 
a) I have two students that are performing 
below average in the class. 
b) In my class four of them are always 
performing very poorly. 
c) Well, in my class two of them are 
struggling with calculation operation skills 
concepts. 
5. What is the 
average age of 
the students? 
For all three teachers the age range is 
seven to ten. 
For all three teachers the age range is 
seven to ten. 
For all three teachers the age range is seven 
to ten. 
6. Do they 
participate in 
lessons? 
a) Yes, they do, lack concentration during 
the lessons. 
b) Language difficulties are the most 
common learning difficulties among pre-
schoolers. This is referred to as language 
barrier. 
c) I need to translate most of the concepts 
in traditional language 
a) Yes, they do, but appeared in-activity 
during the lessons. 
b) They appeared not to remember 
concepts when asked question during 
lesson that had been repeated severally 
during the lesson.  
c) They are always lonely. I need to teach 
most of the concepts using traditional 
language. 
a) Yes, they do, but not always responding to 
questions during the lessons. 
b) I notice short attention are mostly common 
with learning difficulties children or distorted 
understanding. 
c) They are always avoiding other students. I 







7. Can you 
please tell me 
your role? 
 
a) No response 
b) I will start by knowing their entering points, 
by asking them questions about the topic of 
the lesson. Then describes, explaining the 
concepts to them. 
c) I will hold a meeting with the past and 
current teacher of the student. This is to find 
out the academic performance of the student. 
a) As for me, I will let my lesson plan be 
my guide. 
b) I will start by teaching. following the 
step of instruction according to lesson 
plan 
c) My concern is to find out the academic 
performance of the student from the past 
records of the student. 
a) Good morning class, asking them to bring 
out their working note on calculation and 
make use of my lesson guide 
b) I will start by teaching. Then describe, 
explaining the concepts to them. 
c) To ascertain why there is low academic 
performance in calculation operation skills 
concepts. 







a) Yes, we have, language barrier, which 
made it difficult to pass instructions to the 
student; also, there is lack of teaching aids, 
problems of textbook for the students. 
b) Poor classroom infrastructure. Even 
salaries are not paid as at when due.  
c)  Educational policy and the realities on 
ground in both personnel and infrastructure 
resources in the schools. 
a). This is like the poor teaching aids 
barrier, which made it difficult to 
demonstrate the skills to the student.  
b) To me, sir I think you can see things for 
yourself. There is poor classroom 
infrastructure. Teachers are not motivated 
c) There are difficulties. Implementation of 
government policies. in regular school to 
care for challenge students 
a) Yes, the classroom was partitioned. Which 
allows disturbance during the course of 
teaching from nearby class units 
b)  Most students do not have textbooks and 
writing materials  
c)  Realities on the ground in both personnel 
and teaching aids in the schools. No 




a) In my own view, the curriculum we are 
operating in the school is the general 
curriculum. There is no provision for student 
with calculation operation skills difficulties.  
b) There are teachers who are trained to 
handle student with slow learning challenge.  
c) The problems exhibited by the students 
are: Incorrect operation  
a). There is no provision for students with 
learning difficulties. That is, these 
students are receiving most of their 
calculation operation skills instruction in 
the general education classroom.  
b) Talking about professional personnel, 
we do not have teacher’s assistants that 
could be trained to handle or co-teach 
these students. 
c) Problem that requires subtraction and 
the student add the numbers up. 
a). These students receive their instructional 
lesson on calculation operation skill using 
regular curriculum for students with learning 
difficulties. 
b) We needed a kind of training to be able to 
handle or co-teach these students. 
c) The instructional materials the teacher 
intends to use are stated in the lesson plan. 
There is no provision for these in reality. 







to the students? 
a) There are no special teaching aids in 
teaching calculation operation skills concepts 
to the students. 
b) The national curriculum specifies the 
knowledge to be gained by learners. It also 
specifies the traditional teaching methods. 
c) Most of the teachers are faced with these 
difficulties, tedious tasks of selecting 
a) There is need for the teacher to identify 
what materials are really available for use 
in the school. There are no special 
teaching aids in teaching calculation 
operation skills concepts to the students. 
b) I started teaching the student using 
striped lines for them to count during the 
calculation operation skills lesson. 
a) There is a blackboard in the classroom. 
Student are encouraged to count their fingers 
when teaching calculation operation skills 
concepts to the students. 
b) The reality is that, no teaching aids. I teach 
every student the same way. 






materials on limited budgets from the 
government. 
c)  Teachers in this school are not 
motivated in creating adapted teaching 
aids. 
11. What are 





concepts to the 
students? 
a) Teaches everybody the same way, without 
any special approach fashion out for students 
with learning challenges.  
b) Most of the student in the class have no 
textbook, so demonstrating teaching is very 
difficult.  
c) Teachers are not motivated in this career. 
Schools are poorly funded by the 
government.  
a) I notice student with learning 
challenges not paying attention during the 
lesson.   
b) Working space on the desk is a 
problem due to the increase in the 
population of student in the classroom. 
c) In a normal situation. Teachers should 
be involved in choosing, developing 
teaching aids materials. But these are not 
in place. 
a) My observation of those challenge 
students is, they forget instructions of the 
concepts when question is being asked.   
b) General issue is not paying attention of the 
student during teaching of calculation 
operation skills concepts   
c) Too many of the students in a small 
classroom make supervision difficult for the 
teacher. 








a) It is difficult to identify individual 
participation because of curious responds 
from the students. 
b) There is no sign that shows that a person 
has learning difficulties until when he or she 
exhibit its characteristics.  
c) Some of this student will stand up to 
answer questions but forget what to say. 
a) The size of the class makes it difficult 
to identify individual participation because 
of curious responds from the students. 
b) Yes, they do. Raising their hands when 
they are not called to answer question. 
c) Student tries to respond to question 
during lesson. But they exhibit challenge 
in recognising symbols and misread 
numbers. 
a) Most students with learning challenges are 
not attentive during the lesson. Always being 
distractive to other things. 
b) They do participate during the lesson. 
Meanwhile, they forget things easily. 
c) Like unclear calculation operation skills.  
This can be noticed when counting their 
fingers. 
13. What role 





a) It is not that students with calculation 
operation skills difficulties do not remember 
any calculation operation skills facts, but 
rather they don’t remember as many facts as 
other students do and appear to forget facts 
rather quickly. 
b) Having trouble organizing what he or she 
wants to say or not be able to think of the 
word needed for writing and also in 
conversation. 
c) Consistently exhibit lack of focus, short 
attention span and failure to handle in 
homework. 
a) Not responding to questions, appear to 
be lonely in class activities 
b) Having trouble forgetting what he or 
she wants to say. 
c) Consistently doing things that is 
difference from what others are doing. 
a) They don’t recall as many details as other 
students do and seem to overlook specifics 
concepts. 
b) Having worried consolidating himself. 
Responding I don’t know  
c) Regularly display unwillingness to learn 







14. How are 
they assessed 





a) Teacher made test that is conform to the 
curriculum standard of the state policy of 
education. 
b)  Informal or non-standard tests which can 
be referred as teachers made test. 
c) Also gathering information about a student 
using observation techniques. 
a), Informal text is being administered to 
them during assessment. The current 
state checklist from the state policy. 
b)  Calculation operation skills facts, poor 
counting knowledge checklist which are 
Informal or non-standard tests which can 
be referred as teachers made test. 
c) The general student assessment 
performance in the teacher made test.   
a) Informal checklist is being administer to 
the student during valuation.  
b) There are checklists that are administered 
for assessment that conforms to the state 
policy of education   
c) Teacher made test are used in testing the 
nature of suspected difficulties and its 
possible effect on educational performance 
on the student. 
15. Can you 
comment on the 





a) Most of the student shows interest in the 
subject by trying to respond to questions. 
Meanwhile in doing this, they make more 
errors. 
b) There seem to be individual difference in 
student interest during the lesson. Different 
students with different calculation operation 
skills difficulties.  
c) These students always take to corrections, 
and are always happy to answer the 
questions, listen, when the teacher is writing 
on the board. 
a) A close observation of this student 
shows an intension to learn the concept of 
calculation operation skills.  
b) Student shows pretence in 
understanding and learning these basic 
skills. 
c) At time the student responds to 
questions. Not all the time. 
a) A surveillance of this pupil during the 
lesson shows that, these students take 
longer time to recall the correct answer. 
b) Children with calculation operation skills 
difficulties have diverse array of strength and 
weakness when it comes to accepting the 
knowledge of basic skills. 












a) Most students identified show difficulty in 
understanding concepts of place value, and 
quantity. 
b) Problems in memory, perception, reading, 
language and abstract thinking. 
c) Playing too much to forget the bases. 
Forgetting to do their home-work assignment. 
a) Quantity, number lines, has challenge 
in putting language instruction into 
calculation operation skills processes. 
b)  Inadequate instruction, immaturity in 
calculation operation skills processes. 
That is, not retaining information. 
c) Forgetting textbook and other 
essentials when coming to school 
a) Struggle in sympathetic concepts of place 
value of calculation operation skills concepts. 
b)  Difficulty in interpreting calculation 
operation skills concept signs.  
c) Communicate clarification of response’s 













a) Most of the schools do not have teaching 
aids, not to talk of encouraging student on 
how to use the teaching aids. 
b) How many teachers will go all the way too 
improvised for these children? Not to talk 
about encouraging the student to use 
instructional aids  
c) Students showed some interest in 
calculation operation skills as a subject. At 
least, they listen, when the teacher is writing 
on the board. 
a) Yes, they can. if there is a provision of 
teaching aids is provided. 
b) If the teachers are encouraging the 
student to use instructional aids, if they 
are helpful 
c) Yes, as observed Student showed 
some interest in calculation operation 
skills as a subject.  
a) Yes, they can. Provided these teaching 
aids items are familiar materials to them in 
their environment. 
b) Notting is provided to inspire the student to 
use instructional aids. 
c) If there is a provision for teaching aids. 
then student will be encouraged to use them. 





have the same 
level of 
difficulties? 
a) There are differences in the student’s level 
of difficulties; different types of errors do 
occur in calculation operation skills 
processes.  
b) Students that comes from low socio-
economic statues can be observed to have 
withdrawn tendency in calculation operation 
skills class.  
c) Students exhibit different learning 
problems in calculation operation skills 
concepts. 
a) Students with challenge in reading 
exhibit problems in understanding 
calculation operation skills concepts.  
b) Students with calculation operation 
skills difficulties do have different form of 
inappropriate behaviour of different kind. 
c) I think there are differences in their 
learning difficulty. 
a) There are variances in their level of 
challenges which manifest in diverse types of 
errors which commonly occur in calculation 
operation skills processes.  
b) Student with calculation operation skills 
difficulties do exhibits reading challenge. 
Meanwhile, counting is not a challenge to 
some of these students.  










Table 20: Summary of interviews with representatives of PTAs 
Summary of interviews with representatives of the Parent Teacher Associations 
 School 1 School 2 School 3 







a) Exhibiting behaviour that is inappropriate, 
like difficulty in understanding of things, 
when sent on an era. 
a) At home he is not comfortable, like 
difficulty in understanding of things in his 
surroundings 
a) There are problems of following 
instructions to meet up his demand. 
b) The classroom records show poor 
performance in calculation operation skills.   
b) Always doing thing in hurry when 
performing a task 
b) An observation of low scores in calculation 
operation skill concepts on the chart sheet 
indicating low performance 
2) What is their 
statement of 
the problem? 
a) They used primarily negative terms. The 
child has difficulty in personal care  
a) Dependency on other member of the 
family for personal care 
a) They try to explain already tense situation. 
Has a difficulty in dressing. At time they 
blame each other, Is it the fault of one of the 
parents? 
b) Some parents speak out of superstitious 
belief 
b) Neglecting of an individual’s due to low 
performance in school 
b) The society also show cultural attitudes 
towards individuals with intellectual difficulties 




a) Getting Information from professional for 
solution. 
a) Alleviation of their child problems, or 
reason why the child is exhibiting those 
difficulties in learning. 
a) Magic cure: How this problem can be 
identified and solved. 
 
b) Series of discussions with the 
professionals to assess where the ultimate 
problems may lie That is holding positive 
parent conference. 
b) Asking if extra lesson can be arranged to 
improve the learning of calculation 
operation skills. 
b) Seeking professional advice on what 
methods of instruction can be adapted for 
effective learning 




cause of the 
problems? 
a) The teacher methods of instruction are 
not reinforcing better performance of the 
student 
a) Non-participation in the class activities 
during the lesson of calculation operation 
skill class 
a) Parents’ think the child play too much 
which affect his understand in assimilating 
effectively 
b) Noticing that, their child has short 
attention span, forget things easily.  
b) Asking the parent to bring check list of 
their child strength and weakness to the 
conference. Example, their child has a short 
attention span, forgets easily. 
b) Not interested in solving tasks 
independently. Also not asking what to do 










child’s ability to 
influence the 
problem? 
a) The child must acquire general 
developmental readiness, that is, one-to-
one correspondence 
a) Following up by parents on the remedial 
training that is given by the professional is 
key to influence that behaviour that is not 
wanted. 
a) It is helpful for the parent to know about 
how the problems is now being identified and 
how the behaviour have been contributing to 
the symptoms in the classroom and at home. 
b) Provision of facilitating teaching aids that 
illustrate the learning of calculation 
operation skills. 
b) Out-reach games do assist in facilitating 
the learning of calculation operation skills 
that involve counting. 
b) The parent should assist in facilitating the 







a) Exhibit poor cross-coordination nervous 
system like memory, short attention span, 
also lack of focus. 
a) Having a great deal of visual problems 
anxiety, that affect concentration in learning 
a) Restlessness or hyperactivities in children 
if noticed. 
b) Withdraw tendency or loneliness may be 
exhibited both at home and also at school. 
b) If the child does not function as other 
children do in his early child developmental 
stage, like late walking, talking or response 
to the environment. 
b) The classroom teacher also notices that 
the child is resistant to instruction.  





a) Truancy not coming to class as at when 
due. 
a) Always disturbing other classmates 
during lesson in the class. 
a) Introvert behaviour when question is been 
asked in the class session. 
b) Too often, the child is seen as lazy, not 
working hard enough. 
b) Parent always explains that the child is 
tending to be less consistent, less flexible 
and prone to temper outbursts. 
b) Mostly referred to as ‘coconut head’ by 
teachers due to the lower performance in 
calculation operation skills lesson 





nature of the 
problem? 
a) Having stress from having child with 
learning difficulties 
a) When offering suggestions on how they 
can help at home. Thinking that the 
methods of teaching may be wrong, so 
sorting for an alternative. 
a) One needs to be as practical and specific 
as possible when offering suggestion on how 
parent can help at home. Changing of school 
in some cases and becoming the concern of 
the family 
b) Confused of what to do. Sorting for 
professional advice on how to solve the 
child problem 
b) Talking to other parent to find out if their 
own children exhibit the same symptoms. 
b) Seeking for spiritual help in some cases or 
feeling of guilty 
9) What has 
their 
experience 




similar to those 
of their child? 
a) There is a distinction between family of 
children with learning difficulties because 
these children do not have the same 
difficulties in learning. 
a) Trying share experience from other 
parent with similar issues 
a) Networking how those parents are 
remediating their child problems 
b) Knowing that children are not the same, 
trying to leave with their problems 
b) Suggesting the way out of their child’s 
learning problems’ 
b) Employment of private tutoring in 






10) What have 
PTA 
experiences 
been like with 
the school 
system so far? 
a) Sharing of mutual understanding between 
the parents and the teachers teaching their 
children 
a) Funding of PTA assistant teachers in 
school that avoid payment of their wages. 
In some area of needs, the PTA 
compensates the school in their donations 
also pay the wages of the PTA teachers. 
a) Double way feedback exists both from the 
parent and the teachers on their child’s 
performance in the school and at home 
b) There has been progress in remediating 
the learning problems of these children due 
to better follow-up of both the parent and the 
teachers. 
b) Open day is being organized by the 
association in the school for passing of 
important information to the parents. 
b) Interpersonal relationship occurs in four 
areas: (1) teacher-family, (2) teacher-child, 
(3) family-child, (4) parent-teacher, and each 






Table 21:  Summary of interviews with State Educational Boards officials 
Summary of interview of State Educational Boards officials’ (three in each State). 
 State 1            State 2 State 3 
1) What is current practice in 
teaching the calculation operation 
skills curriculum to Primary school 
students with learning difficulties in 
Nigeria? 
 
a) The compulsory, Free Universal 
Basic Education Act, 2004 provides 
for compulsory free education for all. 
So, the present practice is of 
teaching a general approach. 
a) We have the National Policy on 
Education that is a guideline to the 
principle of practice in each state. 
The practice on ground now is to 
design a diversified and appropriate 
curriculum for all the beneficiaries in 
these sectors.  
a) There were conventional or 
general policies in the curriculum 
planning of the government that is 
mandatory for implementation by all 
school in the state. 
b) Well, it also stipulates penalties for 
parents who fail to comply with its 
provision. See section 7.0 Curriculum 
in National Policy on Special 
Education Needs Education in 
Nigeria. p 19 
b) In the policy, we have the 
curriculum that explains the content 
to be followed.  Well to my mind, it is 
to revitalize an expansion of the 
National Mathematical Centre (NMC). 
b) The general curriculum lay out 
plan is still being used for every 
student in the school. Meanwhile, the 
scheme of work is used as a guide. 
c) There are no new methods or 
procedures that have been 
introduced to the school other than 
the general curriculum from the 
government. 
c) The reality on ground now. is that, 
the regular curriculum is used in the 
teaching of calculation operation 
skills in our schools.  
c) In my view, the regular curriculum. 
For now, in Nigeria, we do not have a 
special curriculum for children with 
special needs, but there is a need for 
supplementing the regular curriculum 







2) What approaches are used to 
teach students with learning 
difficulties basic mathematics 
curriculum in Primary schools in 
South-Western Nigeria? 
 
a) It is good for teachers to have a 
good understanding of the principles 
and concepts of teaching before 
embarking on the act. There is no 
special approach for now. 
a) The sub-units of the Ministry of 
Education that is Education 
Commission Board are schedule with 
the responsibility to disseminate this 
policy. Our school makes use of the 
scheme of work and the lesson plan 
that is in the general curriculum. On 
calculation operation skills. By 
following the steps in the lesson plan. 
a) We are not policy makers, our 
responsibility’ is to give concrete 
meaning to the policy that sent from 
the education policy makers. Also, 
using the curriculum as a guild. 
b) Conventional ways of teaching can 
be noticed in our regular schools in 
Nigeria. The scheme of work that is use 
in the schools are guided by the 
general curriculum of the national policy 
of education. 
b) The approach that is stipulated in 
the curriculum plan of students in the 
primary school using scheme of work 
as a guide 
b) Teachers are expected to follow 
their lesson plan and their scheme of 
work in their teaching procedures.  
c) We know that the schools are typical, 
because of random selection and the 
national curriculum that is being used in 
these schools are the same. 
 
c) To do otherwise is to pass a 
judgment that is not only defective 
but unfair and misleading.  
c) The procedure that is in place is 
the normal scheme that is in 
operation in a regular programme. 
We all use general steps in the 
curriculum layout 
3) What further Resources can 
make Basic Calculation operation 
skills accessible to Students with 
Learning Difficulties in Primary 
Schools in South-Western Nigeria? 
 
a) When considering the policy of the 
government in the provision of teaching 
aids to regular school in the state, it is 
just a paperwork. Implementations of 
that policy are zero. As observed in 
schools during inspection of school. 
a) Provision of teaching aids are in 
the policy of the government. If 
provided they will enhance the 
learning of calculation operation skills 
concepts, 
This depends on the funds that are 
raised by the government to buy 
teaching aids. There were challenge 
in making this available in schools 
due to shortage of funds 
b) In the public schools do we really 
have those teaching aids? No provision 
for teaching aids the school. Students 
are encouraged to count their fingers. 
b) Availability of teaching aids in a 
few schools is due to the efforts of 
some teachers in the schools. 
Converting some material that can be 
found in the school environment. 
 
b) In some schools, teachers 
encourage their students to pick 
small stones for counting during 
calculation operation skills lesson. 
this is an uncommon practice which 
am generalizing. 
c) Teaching aids can be found in the 
private schools, not in the government 
owned regular schools. Where large 
population of school children can be 
c) Policies are always made for the 
buying of teaching aids to schools. 
The challenge of implementing the 
policy by our politicians is a big 
Educational policy stipulates the 
importance of teaching aids to 
enhance perfect learning. Yes. Can 





found in the State.   problem.  
Appendix  4. Questionnaire results 
Results of learner questionnaires, antecedents stage 
Table 22: Results of questionnaires for pupils with COS difficulties, School 1 
Item Pupil 1 Pupil 2 Pupil 3 Pupil 4 Pupil 5 Totals 
 S
A 




















A U D S
D 
I take active part during calculation 





























































Our teacher uses teaching aids to 






























































I don’t like calculation operation 
skills because I cannot follow what 





























































I never attend basic calculation 





























































I like to do calculation operation 
skills because our teacher uses toys 





























































I read other books during calculation 





























































Our resources teacher teaches us 
calculation operation skills activities 






























































We don’t have extra teaching time 





























































I am always very happy when we 
































































SA = Strongly 
Agree 
A = Agree 
U = Undecided 
SD = Strongly 
Disagree 





Table 23: Results of questionnaires for pupils with COS difficulties, School 2 
Item Pupil 1 Pupil 2 Pupil 3 Pupil 4 Pupil 5 Totals 
 S
A 




















A U D S
D 
I take active part during calculation 





























































Our teacher uses teaching aids to 
teach us calculation operation skills 
lesson. 
- - - X - - - - X - - - - X - - - - - X - - - X - - - - 5 - 
I don’t like calculation operation 
skills because I cannot follow what 





























































I never attend basic calculation 





























































I like to do calculation operation 
skills because our teacher uses toys 





























































I read other books during calculation 





























































Our resources teacher teaches us 
calculation operation skills activities 






























































We don’t have extra teaching time 
in calculation operation skills lesson. 























































I am always very happy when we 
have calculation operation skills 
lesson. 





SA = Strongly 
Agree 
A = Agree 
U = Undecided 
SD = Strongly 
Disagree 





Table 24: Results of questionnaires with pupils with COS, School 3 
Item Pupil 1 Pupil 2 Pupil 3 Pupil 4 Pupil 5 Totals 
 S
A 




















A U D S
D 
I take active part during calculation 
operation skills lesson. 




















































Our teacher use teaching aids to 






























































I don’t like calculation operation 
skills because I cannot follow what 






























































I never attend basic calculation 





























































I like to do calculation operation 
skills because our teacher uses toys 





























































I read other books during calculation 





























































Our resources teacher teaches us 
calculation operation skills activities 






























































We don’t have extra teaching time 






























































I am always very happy when we 































































SA = Strongly 
Agree 
A = Agree 
U = Undecided 
SD = Strongly 
Disagree 





Table 25: Summary of learner questionnaires for all three schools 
Summary of learner questionnaires 
(cumulated results of 5 Likert scale questions in each school) 
Item School 1 School 2 School 3 Totals Comments 
 S
A 












A U D S
D 
 
1. I take active part during 
calculation operation skills 
lesson. 
5         4   1     5         14 0 1 0 0 
Nearly all the learners say that they are engaged. 
This may only indicate that they are in the 
classroom, it does not mean that they are 
necessarily engaged, or that the instruction meets 
their needs. See the results of observations. in 
summarized in chapter 4  
2. Our teacher use teaching aids 
to teach us calculation operation 
skills lesson. 
        5       5   5         9 0 1 0 5 
Two schools do not use teaching aids to teach 
calculation operation skills, but one school does. 
3. I don’t like calculation 
operation skills because I cannot 
follow what the teacher teaches. 
5         4     1   4   1     13 0 1 1 0 
Most of the learners do not like their computation 
classes 
4. I never attend basic 
calculation operation skills 
lessons. 
1       4 5               5   6 0 0 5 4 
Learners in two schools say that they do attend 
lessons. Learners from one school say that they 
never attend basic calculation operation skills 
lessons. This conflicts with the answers to question 
1. It may be that the learners did not understand 
the question or presentation of the question.  
5, I like to do calculation 
operation skills because our 
teacher uses toys to teach us... 
        5     1 4       1 4   0 0 2 8 5 
There is a very limited use of educational toys in 
two of the schools studied, and in one school there 
is no use of toys at all. 
6. I read other books during 
calculation operation skills 
lesson. 
1       4     1 4   1     4   2 0 1 8 4 
Even if the learners are not engaged in the basic 
calculation operation skills lessons, they do not 





7. Our resources teacher 
teaches us calculation operation 
skills activities after calculation 
operation skills lesson 
2       3 2     3         4 1 4 0 0 7 4 
Most learners with calculation operation skills 
difficulties do not receive remedial instruction 
outside class time, although 2 out of 15 students 
had strong support. At least some of the teachers 
recognize that there is a problem. 
8. We don’t have extra teaching 
time in calculation operation 
skills lesson. 
5         5         3 2       13 2 0 0 0 
The learners said that they were expected to follow 
the lesson at the same pace as the other children. 
No consideration was given to their particular 
problems. Observations of classes show that 
teaching follows a traditional and highly structured 
method.  
9. I am always very happy when 
we have calculation operation 
skills lesson. 
    3     1   3   1 2 2 1     3 2 7 0 1 
Most of the learners are indifferent to calculation 






Results of teacher questionnaires 
Table 26: Questionnaire results for COS teachers, school 1, teacher 1 
 Part one Response 
1 How old are you?           30 
2 What is the name of your school?  School 1 
3 Which class do you teach?   Class V A. 
4 Which subject do you teach? Basic calculation operation 
skills concepts. 
5 Are there children with calculation operation skills difficulties in 
your class?  
Yes 
6 How many? 3 
7 How long have you been teaching basic calculation operation 
skills?  
6 years 
8 Qualification BSC.   Biochemistry 
 
SA = Strongly Agree / A = Agree / U = Undecided / SD = Strongly Disagree / D = Disagree 
 Part two SD D U A SA 
1 The students with calculation operation skills difficulties are exempted 
from calculation operation skills lesson. 
  
X 
   
2 Students with calculation operation skills difficulties are involved in 
calculation operation skills activities. 
  
X 
   
3 There is adapted equipment or specialized equipment for teaching 
calculation operation skills concepts in my school. 
  
X 
   
4 Students with calculation operation skills difficulties have barriers in 
learning calculation operation skills concepts. 
     
X 
5 Students with calculation operation skills difficulties can learn 
calculation operation skills concept through teaching aids models. 
     
X 
 
 Part three Response 
1 What do you think are likely barriers preventing 
students with calculation operation skills 
difficulties to access calculation operation skills 
concepts? 
Sending the student on errands at home by 
their parents. And unable to do their take home 
assignment at home 
2 Suggest possible steps to remove the barrier: Doing their homework at home 
3 Suggesting teaching aids that could be use in 
teach Learners with calculation operation skills 
difficulties. 
Provision of picture books to them to meet their 
various needs. 
4 Do Learners with calculation operation skills 
difficulties show any interest in calculation 
operation skills concepts? 
YES: X                     NO: 
5 If YES, how do they show interest? These students always respond to teacher 










Table 27: Questionnaire results for COS teachers, school 1, teacher 2 
 Part one questions Response 
1 How old are you?            27 years old 
2 What is the name of your school?  School 1 
3 Which class do you teach?   Class V B 
4 Which subject do you teach? Basic calculation operation 
skills 
5 Are there children with calculation operation skills difficulties in your 
class? 
Yes 
6 How many? 4 
7 How long have you been teaching basic calculation operation 
skills?  
5 years 
8 Qualification BED Primary Education 
SA = Strongly Agree / A = Agree / U = Undecided / SD = Strongly Disagree / D = Disagree 
 Part two questions SD D U A SA 
1 The students with calculation operation skills difficulties are 





   
2 Students with calculation operation skills difficulties are 






3 There is adapted equipment or specialized equipment for 





   
4 Students with calculation operation skills difficulties have 
barriers in learning calculation operation skills concepts. 
     
 X 
5 Students with calculation operation skills difficulties can learn 
calculation operation skills concept through teaching aids 
models 
     
X 
 
 Part three questions Response 
1 What do you think are likely barriers 
preventing students with calculation 
operation skills difficulties to access 
calculation operation skills concepts? 
Unable to do their homework. There is no teacher’s 
assistant who are specialist in the education of learners 
with calculation operation skills difficulties to support the 
regular teacher. 
2 Suggest possible steps to remove the 
barrier: 
Teaching the students how to identify calculation 
operation skills symbols and not to misread numbers. 
3 Suggesting teaching aids that could be 
use in teach Learners with calculation 
operation skills difficulties. 
Counting by strokes online in student workbook. An 
example, to count 5 = 1 1 1 1 1 + 5 = 1 1 1 1 1 = ……. 
4 Do Learners with calculation operation 
skills difficulties show any interest in 
calculation operation skills concepts? 
 
YES: X                     NO: 
 







Table 28: Questionnaire results for COS teachers, school 1, teacher 3 
 Part one questions Response 
1 How old are you?            30 years old 
2 What is the name of your school?  School 2 
3 Which class do you teach?   Class V A 
4 Which subject do you teach? Basic calculation 
operation skills 
5 Are there children with calculation operation skills difficulties in your 
class?   
Yes 
6 How many? More than 5 
7 How long have you been teaching basic calculation operation skills?  5 years 
8 Qualification B.sc Biology 
SA = Strongly Agree / A = Agree / U = Undecided / SD = Strongly Disagree / D = Disagree 
 Part two SD D U A SA 
1 The students with calculation operation skills difficulties are 
exempted from calculation operation skills lesson. 
 X     
2 Students with calculation operation skills difficulties are 
involved in calculation operation skills activities 
    X 
3 There is adapted equipment or specialized equipment for 
teaching calculation operation skills concepts in my school. 
 X     
4 . Students with calculation operation skills difficulties have 
barriers in learning calculation operation skills concepts. 
    X 
5 Students with calculation operation skills difficulties can learn 
calculation operation skills concept through teaching aids 
models 
    X 
 
 Part three questions Response 
1 What do you think are likely barriers preventing 
students with calculation operation skills 
difficulties to access calculation operation skills 
concepts? 
Do not remember any computation fact 
which may be as a result of sending the 
student on eras at home by their parents. 
And unable to do take homework at home 
2 Suggest possible steps to remove the barrier: I think teachers of computation will find that 
simple change to the presentation of 
calculation operation skills concepts will be 
assistance to these pupils. But there is no 
provision for teaching aids by the 
government for this instruction.   
3 Suggesting teaching aids that could be use in 
teach Learners with calculation operation skills 
difficulties... 
Provision of picture books to them to meet 
their various needs. 
 
4 Do Learners with calculation operation skills 
difficulties show any interest in calculation 
operation skills concepts? 
YES: X                     NO: 
 
5 If YES, how do they show interest? Following the drills that are being 
demonstrated by the teacher also by 
counting the strokes of line on the 
blackboard. 
Table 29: Questionnaire results for COS teachers, school 2, teacher 1 
 Part one questions Response 





2 What is the name of your school?  School 2 
3 Which class do you teach?   Class V B 
4 Which subject do you teach? Basic calculation operation 
skills 
5 Are there children with calculation operation skills difficulties in your 
class?   
Yes 
6 How many? More than 4 
7 How long have you been teaching basic computation?  6 years 
8 Qualification B ED Primary Education 
SA = Strongly Agree / A = Agree / U = Undecided / SD = Strongly Disagree / D = Disagree 
 Part two questions SD D U A SA 
1 The students with calculation operation skills difficulties are 
exempted from calculation operation skills lesson. 
X     
2 Students with calculation operation skills difficulties are involved 
in calculation operation skills activities 
   X   
3 There is adapted equipment or specialized equipment for 
teaching calculation operation skills concepts in my school. 
X     
4 Students with calculation operation skills difficulties have barriers 
in learning calculation operation skills concepts. 
    X 
5 Students with calculation operation skills difficulties can learn 
calculation operation skills concept through teaching aids 
models. 
    X 
 
 Part three questions Response 
1 What do you think are likely 
barriers preventing 
students with calculation 
operation skills difficulties 
to access calculation 
operation skills concepts? 
I think these pupils must learn English number words and their 
correct sequence. For example, pupils must learn one, two, three, 
as well as the associated Arabic numbers and sequences like 1, 2, 
and 3. Unable to do their homework. 
2 Suggest possible steps to 
remove the barrier: 
Language instruction must start from known to unknown. That is, 
using the language that is best understood by the pupils. Teaching 
the students how to identify calculation operation skills symbols and 
not to misread numbers.   
3 Suggesting teaching aids 
that could be use in teach 
Learners with calculation 
operation skills difficulties. 
Different colours of big buttons, also dry seeds of fruits like Mango 
seed could be demonstrated by the teacher during calculation 
operation skills lesson. 
4 Do Learners with 
calculation operation skills 
difficulties show any 
interest in calculation 
operation skills concepts? 
 
: -           YES: X                     NO: 
 
5 If YES, how do they show 
interest? 
 Some of them use their fingers as counters. 
Table 30: Questionnaire results for COS teachers, school 2, teacher 2 
 Part one questions Response 
1 How old are you?             34 years old 
2 What is the name of your school?  School 2 
3 Which class do you teach?   Class V C 
4 Which subject do you teach? Basic calculation 
operation skills 
5 Are there children with calculation operation skills difficulties in your class?   Yes 
6 How many? Three 3 Students  





8 Qualification BSc Biology 
SA = Strongly Agree / A = Agree / U = Undecided / SD = Strongly Disagree / D = Disagree 
 Part two questions S
D 
D U A S
A 
1 The students with calculation operation skills difficulties are exempted from 
calculation operation skills lesson. 
X     
2 . Students with calculation operation skills difficulties are involved in calculation 
operation skills activities 
   X   
3 There is adapted equipment or specialized equipment for teaching calculation 
operation skills concepts in my school. 
 X    
4 Students with calculation operation skills difficulties have barriers in learning 
calculation operation skills concepts. 
   X  
5 Students with calculation operation skills difficulties can learn calculation 
operation skills concept through teaching aids models 
    X 
 
 Part three questions Response 
1 What do you think are likely 
barriers preventing 
students with calculation 
operation skills difficulties 
to access calculation 
operation skills concepts? 
To me learning basic sequence, that is, 1, 2, 3, 4, is not difficulty for 
most pupils.  What is important is that, children need to know the 
concepts or rules that undermine the ability to count effectively.  
Difficulties in following verbal explanation resulting in confusion about 
terms +, -, x, %,  
2 Suggest possible steps to 
remove the barrier: 
Adaptation and modification come in many forms. They can be simple 
as using graph paper to help pupils with calculation operation skills 
difficulties. Teachers can help by slowing the pace of their teaching by 
maintaining normal timing of phrases. 
3 Suggesting teaching aids 
that could be use in teach 
Learners with calculation 
operation skills difficulties. 
Adapting and modifying for pupils creates a more positive environment 
that encourage the pupils to take risk in problems solving.  Provision of 
picture books to them to meet their various needs. Also using materials 
in the environment, like pebbles, buttons, seeds of fruits. 
4 Do Learners with 
calculation operation skills 
difficulties show any 
interest in calculation 
operation skills concepts? 
 
: -           YES: X                     NO: 
 
5 If YES, how do they show 
interest? 
For some pupils, calculation operation skills readiness instruction may 
need to include the development of language number concepts. These 
students always take to corrections, and always happy to answer the 
questions. Listen, when the teacher is writing on the board. Also, they 
get extra help after class from students that know more than them. 
Table 31: Questionnaire results for COS teachers, school 2, teacher 3 
 Part one questions Response 
1 How old are you?           40   years old 
2 What is the name of your school?  School 2 
3 Which class do you teach?   Class V A 
4 Which subject do you teach? Basic calculation 
operation skills 
5 Are there children with calculation operation skills difficulties in your 
class? 
Yes 
6 How many? 3 Students  
7 How long have you been teaching basic computation?   8 years 
8 Qualification BEd Mathematics 
SA = Strongly Agree / A = Agree / U = Undecided / SD = Strongly Disagree / D = Disagree 
 Part two questions SD D U A SA 
1. The students with calculation operation skills difficulties are 
exempted from calculation operation skills lesson. 





2 Students with calculation operation skills difficulties are involved in 
calculation operation skills activities. 
   X   
3. There is adapted equipment or specialized equipment for teaching 
calculation operation skills concepts in my school. 
 X 
 
   
4 . Students with calculation operation skills difficulties have barriers 
in learning calculation operation skills concepts. 
   X  
5 Students with calculation operation skills difficulties can learn 
calculation operation skills concept through teaching aids models 
    X 
 
 Part three questions Response 
1 What do you think are likely barriers 
preventing students with calculation 
operation skills difficulties to access 
calculation operation skills concepts? 
When a child has difficulty understanding the 
differences between shapes and size of objects both 
at school and at home. 
2 Suggest possible steps to remove the 
barrier: 
By adapting instructions that encourage basic fact in 
calculation operation skill, which include the use of 
games for continue practice. 
3 Suggesting teaching aids that could be 
use in teach Learners with calculation 
operation skills difficulties. 
I think by providing a game like orientation like, 
Provision of picture books to them to meet their 
various needs. 
4 Do Learners with calculation operation 
skills difficulties show any interest in 
calculation operation skills concepts? 
 
: -           YES:                      NO: X 
 
5 If YES, how do they show interest? These pupils are always lonely. During the period of 







Table 32: Questionnaire results for COS teachers, school 3, teacher 1 
 Part one questions Response 
1 How old are you?           29   years old 
2 What is the name of your school?  School 3 
3 Which class do you teach?   Class V B 
4 Which subject do you teach? Basic calculation 
operation skills 
5 Are there children with calculation operation skills difficulties in your 
class?   
Yes 
6 How many?  4 Students  
7 How long have you been teaching basic computation?  7 years 
8 Qualification BSc science 
SA = Strongly Agree / A = Agree / U = Undecided / SD = Strongly Disagree / D = Disagree 
 Part two questions SD D U A SA 
1 . The students with calculation operation skills difficulties are 
exempted from calculation operation skills lesson. 
X     
2 Students with calculation operation skills difficulties are involved in 
calculation operation skills activities. 
   X   
3 There is adapted equipment or specialized equipment for teaching 
calculation operation skills concepts in my school. 
X     
4 Students with calculation operation skills difficulties have barriers 
in learning calculation operation skills concepts. 
    X 
5 Students with calculation operation skills difficulties can learn 
calculation operation skills concept through teaching aids models 
    X 
 
 Part three questions Response 
1 What do you think are likely barriers preventing 
students with calculation operation skills 
difficulties to access calculation operation skills 
concepts? 
. When a child has challenge in handling of 
money. 
2 Suggest possible steps to remove the barrier: Classroom arrangement of seating position of 
the target students during the calculation 
operation skills lesson. Also, by practicing 
demonstration method of teaching during the 
lesson. 
3 Suggesting teaching aids that could be use in 
teach Learners with calculation operation skills 
difficulties. 
Bottle cork, and match sticks can also be 
demonstrated by the teacher in calculation 
operation skill lesson. 
4 Do Learners with calculation operation skills 
difficulties show any interest in calculation 
operation skills concepts? 
 
: -           YES:X                      NO:  
 
5 • If YES, how do they show interest? Some of them use their fingers as counters. 
The will on the part of learners can be 








Table 33: Questionnaire results for COS teachers, school 3, teacher 2 
 Part one questions Response 
1 How old are you?           32   years old 
2 What is the name of your school?  School 3 
3 Which class do you teach?   Class V C 
4 Which subject do you teach? Basic calculation 
operation skills 
5  Are there children with calculation operation skills difficulties in your 
class? 
Yes 
6 How many? 4 students  
7 How long have you been teaching basic computation?  10 years 
8 Qualification B Sc Ind. Chemistry 
SA = Strongly Agree / A = Agree / U = Undecided / SD = Strongly Disagree / D = Disagree 
 Part two questions SD D U A SA 
1 The students with calculation operation skills difficulties are 
exempted from calculation operation skills lesson. 
 X    
2 Students with calculation operation skills difficulties are 
involved in calculation operation skills activities 
    X   
3 . There is adapted equipment or specialized equipment for 
teaching calculation operation skills concepts in my school. 
 X 
 
   
4 . Students with calculation operation skills difficulties have 
barriers in learning calculation operation skills concepts. 
     X 
5 Students with calculation operation skills difficulties can learn 
calculation operation skills concept through teaching aids 
models. 
    X 
 
 Part three questions Response 
1 What do you think are likely barriers preventing 
students with calculation operation skills 
difficulties to access calculation operation skills 
concepts? 
If a child cannot determine the computation 
knowledge that can assist to solve a 
problem. That is, when a child is challenged 
in giving change and handling money. 
2 Suggest possible steps to remove the barrier: Modelling is another effective strategy for 
helping student to solve computation 
problems.   Teaching the students how to 
identify calculation operation skills symbols 
and not to misread numbers. 
3 Suggesting teaching aids that could be use in 
teach Learners with calculation operation skills 
difficulties. 
The teacher demonstrates how to solve a 
problem while verbalizing the key words 
associated with each step in solving the 
problem.   Meanwhile, there is no provision 
of teaching aids from the state government. 
4 Do students with computation difficulties show 
any interest in computation concepts? 
YES:X                      NO 
5 If YES, how do they show interest? Well during engagement of this learner in 
calculation operation skills lesson. One 
observed them responding to corrections. 
While some of them use their fingers as 
counters. 
Table 34: Questionnaire results for COS teachers, school 3, teacher 3 
 Part one questions Response 
1 How old are you?           21 years old 
2 What is the name of your school?  School 3 
3 Which class do you teach?   Class V C 






5 Are there children with calculation operation skills difficulties in 
your class?   
Yes 
6 How many? More than 3 
7 How long have you been teaching basic computation?  5 years 
8 Qualification B ED Primary Education 
SA = Strongly Agree / A = Agree / U = Undecided / SD = Strongly Disagree / D = Disagree 
 Part two questions SD D U A SA 
1 The students with calculation operation skills difficulties are 
exempted from calculation operation skills lesson. 
 X    
2 Students with calculation operation skills difficulties are involved 
in calculation operation skills activities. 
     X 
3 There is adapted equipment or specialized equipment for 
teaching calculation operation skills concepts in my school. 
X     
4 Students with calculation operation skills difficulties have 
barriers in learning calculation operation skills concepts. 
    X  
5 Students with calculation operation skills difficulties can learn 
calculation operation skills concept through teaching aids 
models 
    X 
 
 Part three questions Response 
1 What do you think are likely barriers 
preventing students with calculation 
operation skills difficulties to access 
calculation operation skills concepts? 
When a child has difficulty understanding and in doing 
word problems both at school and at home. 
2 Suggest possible steps to remove the 
barrier: 
Alteration and adjustment come in many forms. They 
can be simple as using graph paper to help pupils with 
computation difficulties. Teachers can help by slowing 
the pace of their teaching by maintaining normal timing 
of phrases. 
3 Suggesting teaching aids that could be 
use in teach Learners with calculation 
operation skills difficulties. 
There are flash cards, toys, which could be used to 
teach calculation operation skills concepts.  
4 Do Learners with calculation operation 
skills difficulties show any interest in 
calculation operation skills concepts? 
 
: -           YES: X                     NO: 
5 If YES, how do they show interest? Being quiet and observing the teacher demonstration 






Appendix 5. Photographs of the training intervention at SPED and 
the focus group of teacher trainers. 
  
Clinical clinic laboratary.. Focus groups of teachers trainers at SPED. 
 
 
Classroom teaching observation. Micro teaching intervention. 
 
 







Micro teaching intervention activities by a 
regular teacher. 








Observing research ethic during micro 
teaching intervention. 











Individualisation of instruction by a teachers 
trainer 







Appendix 6. . Observations video data’s of classroom teaching. 
Categories for analysis of observation results  






     
 
Categories for analysis of resources and teaching approaches 
Resources used and Teaching Approaches in the Observation Checklist  
Schools/   
Date 
Lesson topic Resources used Main Findings. 
    
    
 
The observation checklist is held by the researcher during the basic calculation 
operation skills lesson to serve as a backup for the recorded lessons. 
• Record participation of the students during calculation operation skills activities  
• Note when assistance is given to the student with calculation operation skills 
difficulties. 
• Write the resources used by the teacher during the lesson 
• Note the teaching approaches used by the teacher during the lesson 
• Note the teaching approaches used by the teacher using teaching aids 
• Note difficulties of the students 





The tables below are used to identify, participation, support received, and difficulties that were observed during the pre-intervention 
and the post-intervention during the fieldwork at the subcase schools. An observation checklist instrument was used for data 
collection, see Appendix 6. 
Table 35: Observations of classroom teaching School 1, pre-intervention 




The learners participated 
in the classroom 
activities, by responding 
to the teacher’s prompts. 
All the responses were 
made as a chorus. There 
was a total of 4 chorus 
responses in the video. 
The learners did not 
have any opportunity to 
use their own initiative. 
Teaching from the abstract.  
The teacher spends75% of the 
class time explaining at the 
blackboard.  
 
No teaching aids or individual 
activities. 
The teacher started by asking 
“Two plus two equals what?” The 
selected learner responded 
“eleven”. The teacher says no, but 
does not find out why the learner 
has given the answer. This 
pattern continued. 
The responses show that the 
learners are experiencing 
difficulties carrying out calculation 
operations. 
The teacher carried on with the 
plan established for the class, and 
did not respond to any emerging 
problems that the learners had in 
comprehending the lesson. 
Assistance 





Participation in the 
lesson was limited to 
chorus response 
No personal support was given by 
the teacher to the learners that 
got the answers wrong. The 
teacher spent 75% of the class 
time explaining at the blackboard. 
The other 25% was spent on 
introductory talk, classroom 
organization, and social 
interaction with the children.  
 
No teaching aids or individual 
activities were used 
Incorrect calculation operations. 
For example, when calculating 8 + 
2, some children responded “6”, 
because they subtracted rather 
than added the two numbers.  
The focus of the teacher seems to 
be on his own performance in 
carrying out the tasks of a teacher 
efficiently, rather than on the 
responses of the children. The 
children respond in chorus, and 
appear to answer by guessing.  
The teacher responded to the 
children’s lack of understanding by 
telling them to write down what was 
on the blackboard and did not 
respond to any emerging problems 
that the learners had in 











No teaching aids were 
used during the lesson. 
There were no available 
in the classroom that 
could be used to 
enhance the learning of 
calculation operation 
skills 
No support was given through the 
use of resources 
 
No resources were used No resources were used 
Teaching 
approaches 




The approach used was 
abstract and explanatory 
with the learner 
repeating what the 
teacher said by 
responding in a chorus. 
No teaching aids were 
used. 
The teacher spent most of the 
time explaining the concept of 
calculation operation skills to the 
group of learners.  
 
The teacher asked questions to 
the learners. For example, the 
teacher asked “four plus one 
equals…” and none of the 
learners could give the correct 
answer to this question, or know 
what to do.  
 
The teacher continued to teach the 
learners without acknowledging any 
problem. At the end of the lesson 
the teacher asked the learner to 







The arrangement in the 




response by the learner.  
The blackboard was only 
faintly black. These 
issues seem to have 
discouraged learners 
from participating in the 
lesson. 
No support was given to the 
learners in term of the space 
positioning in the class. 
Wooden desks were still in use in 
the class being observed. The 
class. This class was partition to 
two, which allow distraction of the 
learners during teaching period  
Nothing was done to address the 
infrastructure facilities difficulties in 
the class, either by the learners or 








Table 36:Observations of classroom teaching School 1, post-intervention 





The learners participated in classroom 
activities during the lesson. 
Responses from the learners were 
expressed by raising their hand to 
answer questions asked by the 
teacher. 
The teacher taught from the concrete, with 
teaching aids. Teaching aids can be observed 
on the learners’ desks. Demonstration of 
method was illustrated to the learners at the 
beginning of the teaching period of the  
No difficulties were 
observed by me during 









given to the 
student with 
COS difficulties 
 During the post intervention lesson, 
performance of the learners was 
improved Teacher was able to include 
the learners in the class activities by 
assisting in doing by example in the 
counting of counters.  
Teaching from the concrete to the abstract. 
The support received from the teacher 
provides an opportunities and time for practice 
during the lesson. with the learners Teaching 
aids is passively displayed on the desk, this 
was actively taught. Individually. 
No difficulties were 
expressed during the 
post intervention 
lesson...   
Nothing was 
addressed since 









Counters were used in class to 
enhance the learning of calculation 
operation skills in the observed class 
during the post intervention lesson 
periods. 
Support receives from the teacher is providing 
one to one presentation of learning skills that 
support learners in overcoming miss counting 
of counters when solving calculation 
operations skills.  
No difficulties were 
observed from the 














Teaching involved carrying out class 
activities to illustrate concepts of 
calculation operation skills.at the post 
intervention lesson. As an example, 
drawing strokes on the blackboard to 
demonstrate the counting of numbers. 
Demonstration was carried out by:  
(1). The teacher alone.  
(2). The teacher and the learner.  
(3) The learner who is knowledgeable in the 
activities, as illustration is received from the 
teacher. The learners were given an 
opportunity to learn at their own pace, and not 
pulled forward by his colleagues or teacher. 
No difficulties expressed 
by the learners 
demonstrating most of 
the activates instructed 
by the teacher 
Nothing was 
addressed since 







 There is an arrangement of desks 
which allowed the active participation 
of the learners 
The teacher was seen moving from one 
learner desk to another learner desk making 
sure they are doing the right thing to do.  
No difficulties were 
observed in the class. 
The checkboard and the 
seating arrangement 












Table 37: Observations of classroom teaching School 2, pre-intervention 
 Participation Support Difficulties How addressed 
Calculation 
operation skills 
The teacher asked questions on 
calculation operation skills 
concepts from the learners. 
Learners respond in chorus.  
The learners are attentive and 
listen to the teacher and 
responding when requested. In 
this way they show some interest 
in calculation operation skills. 
Feedback is very limited. E.g., the 
teacher asked “3 + 4 + 1 = what?” 
The learners answer is 20 The 
teacher’s response is simply to 
tell the learner that the answer is 
wrong, and to sit down. 
Every learner is taught the same 
way, with no individual support. 
The teacher uses the Yoruba term 
a mi a ro po for addition, in an 
apparent attempt to help the 
learners understand what they are 
being asked to do. 
Learners sit at their desks looking 
at each other and are not 
confident of the answers. The 
learner’s actions suggest that they 
may not understand that the 
Yoruba term a mi a ro po is the 
same concept as addition. 
Learners responses are always 
wrong, even when the teacher 
uses repeated chalk lines instead 
of numbers. It seems that the 
learner still finds this difficult to 
understand. 
Nothing was done to 
address the difficulties 
by the teacher in the 
observed class’ 
Assistance is 
given to the 
student with COS 
difficulties 
Learners’ participation in classes 
is mostly restricted to listening, 
and copying their notes after the 
lessons. The teaching remains 
abstract throughout the class.   
No support was given to learners.  The environment location in the 
class is noisy. 
No assistance was 
provided to the learners.  
Resources used 
by the teacher 
during the lesson 
Only a few learners have 
textbooks. There are no teaching 
aids.  
No resources or teaching aids 
were used by teachers or 
learners. 
No resources or teaching aids 
were used by teachers or 
learners. 
No resources or 
teaching aids were used 
by teachers or learners. 
Teaching 
approaches used 
by the teacher 
during the lesson 
 
An explanatory approach was 
used in the pre intervention 
teaching lesson. 
Learners’ participation in classes 
is usually restricted to listening, 
and copying their notes after the 
lessons.  
No support was received by the 
teachers nor any support given to 
the learners. Teaching was done 
in large teacher centred groups.  
The whole-class explanatory 
approach used by the teacher 
makes it impossible to recognise 
individual differences in 
knowledge. Learners’ incorrect 
responses show the extent of 
these learners’ difficulties in COS. 
The teacher left the 
classroom and tells the 
learners that they will 
meet tomorrow. There is 
no mention of 
addressing the problems 






The arrangement of the desks is a 
barrier to participation. Lighting is 
dull, making it difficult to see the 
chalk board. 
There are no supports of any kind 
received.to the learner in the 
observed class. 
Difficulties of viewing what is 
written on the chalkboard. 
The teacher does 







Table 38: Observations of classroom teaching School 2, post-intervention 
 Participation Support Difficulties How addressed 
Calculation operations 
skills 
There were counters on the 
desk of each learner for 
counting during the lesson. 
Learner were seen counting 
their counters as instructed 
by the teacher 
Teaching was from concrete 
to abstract, with the use of 
teaching aids. The teaching 
of calculation operation skills 
is demonstrated by the 
teacher in individualized 
methods. 
Learners exhibited no 
difficulties. The learners were 
able to count to get the 
correct answers. 
No difficulties were 
addressed by the teacher. 
Assistance is given to the 
student with calculation 
operation skills difficulties 
Guided participation of 
learner from teacher 
approach on how to use 
counter in calculation 
operation skills enhance an 
understanding of the of 
calculation operation skills. 
Guided discovery- support 
from teacher. The teacher 
individualized his teaching 
approach to the learner. 
Learners were helped to 
count the number of counters 
corresponding to the figure 
on the board, 
No struggle by the learners. 
The learners manipulated 
objects directly and obtained 
the correct answers to the 
teacher’s questions. 
No difficulties were 
addressed by the teacher. 
Resources used by the 
teacher during the lesson 
 
Teaching resource or aids 
identified in the class are: 
Bottle cork counters, lime 
oranges. Small stones and 
march sticks. These were 
used for counting by the 
learner. 
The support made use of the 
manipulation of counters. 
The learner performed the 
learning activities by himself 
either counting their fingers  
No difficulties by the learner 
were observed in the class. 
The learners were given an 
opportunity to learn at their 
own pace 
No difficulties were 
addressed by the teacher. 
Teaching approaches used 
by the teacher during the 
lesson 
 
Questioning approach was 
used in teaching during the 
lesson. the teacher asked the 
learners to raise their hand in 
response to questions from 
the teacher. 
Support received from the 
teacher is moving round the 
learner, while making sure 
they are doing the right thing. 
Also correcting the process 
when they get the sum 
wrong.  
Some of the learner that 
raised their hand got the 
answer right while some got 
the answer wrong 
Difficulties were addressed 
by the teacher.by identifying 







Table 39: Observations of classroom teaching School 3, pre-intervention 




There was learner participation in the 
classroom activities by learners. 
Response given by the learners is in 
chorus. 
At the start of the topic, the 
teacher asked the learner 
“what figure is this?” pointing 
to the blackboard. The 
response from the learner 
was not correct. The teacher 
moves to the next question. 
No support is given during 
teaching. 
An instance was when the 
teacher asked a question 
“what sign is this? One of the 
learners responded in their 
native language. The  
response of the teacher was 
simply ‘No’, and to move on 
to the next item.  
Most of the wrong responses 
from the learners were not 
addressed by the teacher. 
Resources 




No teaching aids were used by the 
teacher during the lesson Participation of 
the learners without any teaching aids was 
limited to listen and repeating choruses to 
the explanation of the teacher.  
No support was provided by 
teaching aids. 
When the learner gives a 
wrong response there is an 
opportunity for the type of 
difficulties to be understood, 
but the teacher moved to the 
next item in his lesson plan 
Nothing was done in the 








The approach observed in this class was 
‘traditional’. The teacher controls 
everything, while the learners participate 
by repeating chorus responses to the 
teacher’s questions. If their response is 
wrong, the teacher simply moves to the 
next item in the lesson plan.   
Learners did not receive any 
support during the lesson. 
They just listened to the 
teacher. 
It seems that the learners still 
found it difficult to understand 
the calculation concepts. 
The teacher did not show 
any sign of knowing how to 






The class observed was a portion of a 
divided class in the building. This led to 
distraction from other learners during the 
teaching period in the class  
No support was given to help 
with the deficiencies of the 
facilities that were made 
available by the government 
to the school. 
There seem to be lack of 
concentration on the part of 
the learners during the period 
of teaching. The environment 
is noisy with old teaching 
facilities. 
Nothing was done in the 








Table 40: Observations of classroom teaching School 3, post-intervention 





There was cleaner 
participation during 
the lesson. The 
teacher provided the 
step-to-step 
instruction to the 
children on what to do 
with the use of 
counters on their desk  
Guided support is 
given by the 
teacher on how 
counters can be 








by the learner. 











Bottle cork, unripe 
Small Orange, March 
Sticks, Seeds of 
fruits, etc. The 
teacher used chalk 
strokes on the 
‘blackboard’ to count 
1 + 3 + 4 =? While the 
learner used their 
counters to count 
after the instructions 




counting by the 
learners. 
No difficulties are 
expressed by the 
learner. Learners 
were able to 
manipulate the 
counters to obtain 
the correct result. 
No difficulties 
were addressed 
by the teacher. 
Teaching 
approaches 





The approach used 
was teaching from 
concrete to abstract. 
Learners were given 
an opportunity to 
learn at their own 
pace. Small group 
instructional methods, 
which made it 
possible to recognize 
individual differences 
in knowledge and 
teaching context, and 
to emphasize learner 
participation 
Support received 
by the learners are 
counters, seed of 
fruits were used 
for counting. While 
the teacher guided 
learners on what 
to do. Motivation 
of the learner by 
the teacher for 
getting a correct 
answer to the 
questions asked in 
the class. “Clap for 
him/her” 
No difficulties 
expressed by the 
learners 
No difficulties are 







  A temporary facility 
was provided for 
writing and a movable 
blackboard was also 
provided that facilitate 
learning to the 
learners. 
The teacher is 
creative in making 
resources in the 
classroom. 
I observed that 
Learner were 
able to adjust 



















































Table 41: Results of post-intervention checklist observation 





















1. Preparation             
a) Statement of objectives: stated in behavioural terms 5 5 2 3 3 3 3 3 3 2   
   1.00 0.40 0.60 0.60 0.60 0.60 0.60 0.60 0.40 0.60 
b) content: logical. properly sequenced 2 2 2 1 2 2 2 2 1 2   
   1.00 1.00 0.50 1.00 1.00 1.00 1.00 0.50 1.00 0.89 
c) Adequacy: as reflecting facts/knowledge. values 
attitude and skills 
3 2 2 2 2 2 2 2 2 3   
   0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 1.00 0.70 
d) Conformity of topic with scheme of work/weekly diary 2 1 2 2 2 2 2 1 2 2   
   0.50 1.00 1.00 1.00 1.00 1.00 0.50 1.00 1.00 0.89 
Total normalised scores section 1 / number of items   0.79 0.77 0.69 0.82 0.82 0.82 0.69 0.69 0.85 0.77 
            
2. Presentation            
a) Introduction: relevance to topic 5 3 3 3 3 3 3 3 3 3   
   0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 
b) Development of lesson 5 3 3 3 3 3 3 3 3 3   
   0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 
c) Mastery of subject matter 10 6 6 6 5 5 6 5 5 6   
   0.60 0.60 0.60 0.50 0.50 0.60 0.50 0.50 0.60 0.56 
d) Skilful use of chalkboard 3 2 2 2 2 2 2 2 2 2   
   0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 
e) Time management skills 3 2 2 2 2 2 2 2 2 2   
   0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.67 
f) Questioning skills 5 3 3 3 3 2 3 3 3 3   
   0.60 0.60 0.60 0.60 0.40 0.60 0.60 0.60 0.60 0.58 
g) Competence in use of instructional materials: 
Relevance (2) Appropriate timing (2) Adequacy (2) 
Variety (2) 
8 4 6 6 5 6 6 4 4 4   
   0.50 0.75 0.75 0.63 0.75 0.75 0.50 0.50 0.50 0.63 
h) Competence in enhancing class participation 8 5 5 6 5 5 5 4 4 4   
   0.63 0.63 0.75 0.63 0.63 0.63 0.50 0.50 0.50 0.60 
i) Capacity for effective conclusion 5 3 3 4 3 2 3 3 3 5   
   0.60 0.60 0.80 0.60 0.40 0.60 0.60 0.60 1.00 0.64 
Total normalised scores section 2 / number of items   0.61 0.64 0.67 0.61 0.58 0.64 0.59 0.59 0.64 0.62 
            
3. Skills of Class Management                       





   0.40 0.40 0.60 0.40 0.60 0.60 0.60 0.60 0.40 0.51 
b) Class arrangement 2 2 2 2 2 2 2 1 2 2   
   1.00 1.00 1.00 1.00 1.00 1.00 0.50 1.00 1.00 0.94 
c) Reaction of pupils’ reinforcement of pupils’ responses 2 1 2 2 2 2 2 2 2 1   
   0.50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.50 0.89 
Total normalised scores section 3 / number of items   0.63 0.80 0.87 0.80 0.87 0.87 0.70 0.87 0.63 0.78 
            
4. Communication skills            
a) Clarity of voice/audibility 2 2 2 2 2 2 2 2 2 1   
   1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.50 0.94 
b) Appropriate use of language: gestures. sketches. etc. as 
reflective of specialized subject professional skills. 
5 3 3 3 3 3 3 3 3 4   
   0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.80 0.62 
Total normalised scores section 4 / number of items   0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.65 0.78 
            
5. Evaluation skills            
a) Suitability of assessment 5 3 3 3 3 3 3 3 3 4   
   0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.80 0.62 
b) Attainment of stated objectives 5 3 3 3 3 3 3 3 3 3   
   0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 
Total normalised scores section 5 / number of items   0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.70 0.61 
            
6. Teachers personality / Professional attitude and values            
a) Neatness and appropriate dressing 3 2 2 2 2 2 2 2 2 2   
   0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 
b) Readiness /diligence/adaptability 2 2 2 2 2 2 2 1 1 1   
   1.00 1.00 1.00 1.00 1.00 1.00 0.50 0.50 0.50 0.83 
c) Learner-friendliness 2 1 2 2 2 2 2 1 1 1   
   0.50 1.00 1.00 1.00 1.00 1.00 0.50 0.50 0.50 0.78 
d) Comportment 3 2 2 2 2 2 2 2 2 3   
   0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 1.00 0.70 
Total normalised scores section 6 / number of items   0.71 0.83 0.83 0.83 0.83 0.83 0.58 0.58 0.67 0.75 





7.7.2 Post-intervention interviews 
Table 42: Post intervention interview, school 1, teacher 1. 
Question School 1, teacher 1 
1 Looking back at the training  
1.1. How enjoyable was the training on a scale 
of one to five, where one is low and five is 
high? 
It’s enjoyable because of the new method of 
using teaching aids in teaching during lesson. 
with the participation of the student. I will rate the 
training 5 in the rating scale.  
1.2. What were the most enjoyable aspects? The most enjoyable aspect of the training is the 
use of teaching aids. The students performed 
better. 
1.3. What were the least enjoyable aspects? The least enjoyable aspect is teaching without 
teaching aids 
1.4. At the time, how useful did you think the 
training was, on a scale of one to five, where 
one is low and five is high? 
The method is useful, the method can be rated 
high, and that is 5 
1.5. What did you think the most useful 
methods could be? 
It allows the student to participate in the class 
1.6. What did you think the least useful 
methods could be? 
Not using the method of instructional teaching 
aids 
2. Using the methods  
2.1. How useful has the training actually been 
in your teaching, on a scale of one to five, 
where one is low and five is high? 
The rating of the methods is very high which is 5. 
2.2. What methods from the training have you 
used in your classes? 
Yes, I have made used it in my class. I have used 
the instructional 
2.3. Roughly how often have you used those 
methods in your classes? 
Since I have realised the usefulness of this 
method, I have used it always and it has been 
really helpful. 
2.4. How easy or difficult have you found it to 
use the methods you learned in your training, 
on a scale of one to five, where one is ‘very 
easy’ and five is ‘very difficult’? 
To be sincere, this method is very easy with 1 
rating of difficulty during teaching. 
2.5. What challenges or difficulties have you 
experienced in using the methods in your 
classes? 
I do not experience any challenges in the course 
of my teaching. 
2.6. What has gone well in using the methods 
in your classes? 
It has been very encouraging; the students have 
been performing well in the class. 
2.7. How are you using English and Yoruba in 
your classes? Has this changed since doing the 
training? If so, has it been easy or difficult for 
you to change your teaching style? Have there 
been any positive or negative changes for the 
learners? 
I always use English language, but when there 
are any difficulties in the concepts, or when the 
students did not understand I try to use Yoruba 
language to clarify some things in order to reduce 
the misconceptions. Well, it has affected my 
teaching style. 
3. Looking to the future  
3.1 In the future, do you think that you will use 
the methods that you learned in the training 
more or less? Why? 
Yes, because the methods are good. And it 
promotes learners centre, since, it does not allow 





3.2 Have you explained the methods that you 
learned in the training to any other teachers? 
How did they react? 
Yes, I have explained the methods to other 
teachers, and they all embrace the methods 
3.3 Do you know if any other teachers in your 
school have adopted the methods that you 
learned in the training? 
Yes, they all adopt the methods in their teaching 
3.4 Do you know if any teachers in other 
schools are using any of the methods that you 
learned in the training? Are there any 
characteristics of your school which make it 
easier or more difficult to use the methods than 
it would be in other schools? 
Yes, they all adopt the methods in their teaching. 
Yes sir, it is more easier, in fact; the students in 
my school are performing better than any other 
students in other schools. 
 
3.5 How useful do you think that the methods 
that you learned in the training can be in 
helping our schools to meet the targets set by 
the Government? Please give your answer on a 
scale of one to five where one is ‘not at all 
helpful’ and five is ‘very helpful’. Why? 
If other schools can adopt these methods it will be 
very easy for them because, it will help them to 







Table 43: Post intervention interview, school 1, teacher 2 
Question School 1, teacher 2 
1 Looking back at the training  
1.1. How enjoyable was the training on a scale 
of one to five, where one is low and five is 
high? 
Very high 
1.2. What were the most enjoyable aspects? The most enjoyable aspect of the training is the 
using aids for teaching. 
1.3. What were the least enjoyable aspects? The least aspect of the training is using no aids 
for teaching. 
1.4. At the time, how useful did you think the 
training was, on a scale of one to five, where 
one is low and five is high? 
The highest 5. Very useful sir. 
1.5. What did you think the most useful 
methods could be? 
The most useful methods that could use is the 
using of the teaching aids. That is the learner 
centred methods, are very useful. 
1.6. What did you think the least useful 
methods could be? 
The least useful method, if we teach without 
teaching aids. It is not well enough. 
2. Using the methods  
2.1. How useful has the training actually been 
in your teaching, on a scale of one to five, 
where one is low and five is high? 
5 the highest 
2.2. What methods from the training have you 
used in your classes? 
Methods of using instructional aids, very good as 
in children centred methods are very useful. 
2.3. Roughly how often have you used those 
methods in your classes? 
Always sir after the training, because I find it very 
interesting. 
2.4. How easy or difficult have you found it to 
use the methods you learned in your training, 
on a scale of one to five, where one is ‘very 
easy’ and five is ‘very difficult’? 
Very easy sir. Very good 
2.5. What challenges or difficulties have you 
experienced in using the methods in your 
classes? 
When we use the methods, it is very easy. 
Children can assimilate and participate very well. 
2.6. What has gone well in using the methods 
in your classes? 
The students find it interesting 
2.7. How are you using English and Yoruba in 
your classes? Has this changed since doing the 
training? If so, has it been easy or difficult for 
you to change your teaching style? Have there 
been any positive or negative changes for the 
learners? 
I use English language in my teaching approach 
at the beginning of the lesson but if the concept is 
not clear enough then I do use the mother tongue 
to explain. Well it has affected my teaching 
approach very well. I change to the applied 
methods when I discovered that the method is 
very easy for me and it has helped the learners. 
Also. It has affected me positively 
3. Looking to the future  
3.1 In the future, do you think that you will use 
the methods that you learned in the training 
more or less? Why? 
I will continue using the method more, because it 
is very easy. Students assimilated very well, and 
they participated in the class. I will continue to 





3.2 Have you explained the methods that you 
learned in the training to any other teachers? 
How did they react? 
Yes Sir, I explain it to my friends. They have 
interest. 
3.3 Do you know if any other teachers in your 
school have adopted the methods that you 
learned in the training? 
Yes Sir, I explain it to my friends. They have 
interest. 
3.4 Do you know if any teachers in other 
schools are using any of the methods that you 
learned in the training? Are there any 
characteristics of your school which make it 
easier or more difficult to use the methods than 
it would be in other schools? 
No sir 
 
3.5 How useful do you think that the methods 
that you learned in the training can be in 
helping our schools to meet the targets set by 
the Government? Please give your answer on a 
scale of one to five where one is ‘not at all 
helpful’, and five is ‘very helpful’. Why? 
Yes, it is very helpful to other schools to meet the 
target of the government in educational objective 








Table 44: Post intervention interview, school 1, teacher 3. 
Question School 1, teacher 3 
1 Looking back at the training  
1.1. How enjoyable was the training on a scale 
of one to five, where one is low and five is 
high? 
5 which is the highest 
1.2. What were the most enjoyable aspects? The most enjoyable aspect of the training is using 
the teaching aids to teach the students. This 
made it to be lively, and enjoyable 
 
1.3. What were the least enjoyable aspects? The least enjoyable aspect of the training is when 
we have a class or lesson without the use of 
teaching aids. It was not enjoyable at all 
1.4. At the time, how useful did you think the 
training was, on a scale of one to five, where 
one is low and five is high? 
5 is the highest. Am taking 5. 
 
1.5. What did you think the most useful 
methods could be? 
The most useful methods there is by using the 
teaching aids to teach those children, very good 
and helpful. 
1.6. What did you think the least useful 
methods could be? 
The least useful methods that could use is 
teaching the children without the use of teaching 
aids could be disastrous. 
 
2. Using the methods  
How useful has the training actually been in 
your teaching, on a scale of one to five, where 
one is low and five is high? 
It is 5. Because 5 is high 
What methods from the training have you used 
in your classes? 
I have adopted the use of teaching aids, as 
instructional material 
Roughly how often have you used those 
methods in your classes? 
The methods had been used always after the 
training. I also use instructional teaching aids to 
teach the children because it helps the learners to 
perform better in the classroom lesson. 
 
How easy or difficult have you found it to use 
the methods you learned in your training, on a 
scale of one to five, where one is ‘very easy’ 
and five is ‘very difficult’? 
It is very easy 
What challenges or difficulties have you 
experienced in using the methods in your 
classes? 
Actually, there is no difficulties, it enhances using 
the methods in my teaching 
What has gone well in using the methods in 
your classes? 
With the use of the methods there is improvement 
in the performance of the students. They improve 
greatly in their learning. 
2.3 How are you using English and Yoruba in 
your classes? Has this changed since doing the 
training? If so, has it been easy or difficult for 
you to change your teaching style? Have there 
been any positive or negative changes for the 
learners? 
I use them often. Yes, it has changed. It has been 
very easy to change my teaching style... There is 





3. Looking to the future  
3.1 In the future, do you think that you will use 
the methods that you learned in the training 
more or less? Why? 
I will use it more, because it makes teaching 
easier. And it makes the learning of the learners 
easier also. It also stimulates the learning of the 
children  
 
3.2 Have you explained the methods that you 
learned in the training to any other teachers? 
How did they react? 
It will be helpful if they adopt the method, so has 
to meet the target objective of the government. 
Am rating the usefulness of the methods to be 5 
 
 
3.3 Do you know if any other teachers in your 
school have adopted the methods that you 
learned in the training? 
Yes. Well, they reacted positively 
 
3.4 Do you know if any teachers in other 
schools are using any of the methods that you 
learned in the training? Are there any 
characteristics of your school which make it 
easier or more difficult to use the methods than 
it would be in other schools? 
Yes, the teachers have been using the method. 
 
3.5 How useful do you think that the methods 
that you learned in the training can be in 
helping our schools to meet the targets set by 
the Government? Please give your answer on a 
scale of one to five where one is ‘not at all 
helpful’ and five is ‘very helpful’. Why? 
Of course, by adopting the method after the 
training. Well, in my school, the changes I 
observed in my students are that, the learners are 
performing better than those learners that their 
teachers did not attend the training. Teachers are 
able to select teaching material that is available in 
their environment as teaching aids. Also, change 








Table 45: Post intervention interview, school 2, teacher 1. 
Question School 2, teacher 1 
1 Looking back at the training  
1.1. How enjoyable was the training on a scale 
of one to five, where one is low and five is 
high? 
So far it is 5, that is it is really high. 
1.2. What were the most enjoyable aspects? The most enjoyable aspect of the training was the 
use of teaching materials 
most enjoyable aspect of the training was the u 
1.3. What were the least enjoyable aspects? The least is teaching without using teaching 
materials 
 
1.4. At the time, how useful did you think the 
training was, on a scale of one to five, where 
one is low and five is high? 
That is 5. The training was very OK. 
 
 
1.5. What did you think the most useful 
methods could be? 
The most useful method that could be use is 
using teaching materials. That is when we use 
different teaching materials to teach the students 
1.6. What did you think the least useful 
methods could be? 
The least useful method is when teaching the 
pupils and teaching aids are not in use during the 
lesson. 
 
2. Using the methods  
2.1. How useful has the training actually been 
in your teaching, on a scale of one to five, 
where one is low and five is high? 
The training can be rated 5, because the training 
has been very useful 
2.2. What methods from the training have you 
used in your classes? 
The method learns in the training that is being 
use in the class, is the use of teaching aids to 
teach the concept of additional. Operation like 
counting stones or any other countable materials 
like seeds for counting. 
2.3. Roughly how often have you used those 
methods in your classes? 
I use the method always after the training 
 
 
2.4. How easy or difficult have you found it to 
use the methods you learned in your training, 
on a scale of one to five, where one is ‘very 
easy’ and five is ‘very difficult’? 
It has been very easy in using teaching aids, with 
the rating of 5 which is the highest. 
2.5. What challenges or difficulties have you 
experienced in using the methods in your 
classes? 
So far, the teaching aids has been very easy to 
use, there has not been any challenges, it has 
been very easier in teaching those that are below 
average in the class 
2.6. What has gone well in using the methods 
in your classes? 
Yes Sir, it is good, because I can deliver the 
lesson very well and they can quickly grape the 
lesson and they can easily understand the lesson. 
2.7. How are you using English and Yoruba in 
your classes? Has this changed since doing the 
training? If so, has it been easy or difficult for 
you to change your teaching style? Have there 
The use of English and Yoruba in the class during 
the lesson. We use it to explain the difficult aspect 
of the lesson. English language is used to explain 





been any positive or negative changes for the 
learners? 
learner. I also use Yoruba language to interpret 
some of the problems so that the learner can 
understand the concepts. 
 
3. Looking to the future  
3.1 In the future, do you think that you will use 
the methods that you learned in the training 
more or less? Why? 
I will use it more. Because it helps the pupils and 
me in the lesson 
 
 
3.2 Have you explained the methods that you 
learned in the training to any other teachers? 
How did they react? 




3.3 Do you know if any other teachers in your 
school have adopted the methods that you 
learned in the training? 
No Sir. 
 
3.4 Do you know if any teachers in other 
schools are using any of the methods that you 
learned in the training? Are there any 
characteristics of your school which make it 
easier or more difficult to use the methods than 
it would be in other schools? 
The pupils performed better than the other 
schools. Teachers in other schools did not make 
use of the methods learned in the training. 
 
3.5 How useful do you think that the methods 
that you learned in the training can be in 
helping our schools to meet the targets set by 
the Government? Please give your answer on a 
scale of one to five where one is ‘not at all 
helpful’ and five is ‘very helpful’. Why? 
Yes Sir, it is helpful for the teachers and helping 
the learners to understand the concept of 
computation operation skill. Also, to meet the 
target set by the government and the objective of 
the government would be meeting. I will rate the 






Table 46: Post intervention interview, school 2, teacher 2. 
Question School 2, teacher 2 
1 Looking back at the training  
How enjoyable was the training on a scale of 
one to five, where one is low and five is high? 
Five, Sir, which is high. 
What were the most enjoyable aspects? The most enjoyable aspect is the use of teaching 
aids. 
What were the least enjoyable aspects? When the students are not following the example 
given during the lesson 
At the time, how useful did you think the 
training was, on a scale of one to five, where 
one is low and five is high? 
It is useful sir. I will rate it 5 sirs. 
What did you think the most useful methods 
could be? 
The most useful method is when you use the 
instructional materials to teach the pupils 
What did you think the least useful methods 
could be? 
The least methods is when teaching aids are not 
in use 
2. Using the methods  
2.2. How useful has the training actually been 
in your teaching, on a scale of one to five, 
where one is low and five is high? 
Five which is the highest Sir. 
 
2.3. What methods from the training have you 
used in your classes? 
I have used the instructional materials in my class 
2.4. Roughly how often have you used those 
methods in your classes? 
I use the method often in the class to teach the 
pupils 
2.5. How easy or difficult have you found it to 
use the methods you learned in your training, 
on a scale of one to five, where one is ‘very 
easy’ and five is ‘very difficult’? 
It is easy to teach the pupils and the pupils 
understand what you are teaching them. It also 
helps the teacher 
2.6. What challenges or difficulties have you 
experienced in using the methods in your 
classes? 
There are no challenges or any difficulty sir 
2.7. What has gone well in using the methods 
in your classes? 
Yes, it is very good using the methods in the 
class. 
2.8. How are you using English and Yoruba in 
your classes? Has this changed since doing the 
training? If so, has it been easy or difficult for 
you to change your teaching style? Have there 
been any positive or negative changes for the 
learners? 
I use this inter changeably. It has changed my 
teaching style positively.  
 
3. Looking to the future  
3.1 In the future, do you think that you will use 
the methods that you learned in the training 
more or less? Why? 
Yes Sir, I will use the method. 
3.2 Have you explained the methods that you 
learned in the training to any other teachers? 
How did they react? 
When I explain the method to other teachers it will 
be useful for them too. 
 
3.3 Do you know if any other teachers in your 
school have adopted the methods that you 
The teachers in my school had adopted the 





learned in the training?  
3.4 Do you know if any teachers in other 
schools are using any of the methods that you 
learned in the training? Are there any 
characteristics of your school which make it 
easier or more difficult to use the methods than 
it would be in other schools? 
I don’t think so Sir, No 
 
 
3.5 How useful do you think that the methods 
that you learned in the training can be in 
helping our schools to meet the targets set by 
the Government? Please give your answer on a 
scale of one to five where one is ‘not at all 
helpful’ and five is ‘very helpful’. Why? 
 It will be very helpful sir. If the schools, can adopt 
the methods. The target objective of the 
government will be met. I will rate the method 5 
which is highly helpful. Because the method 
assists the pupils in assimilation while, it makes 






Table 47: Post intervention interview, school 2, teacher 3. 
Question School 2, teacher 3 
1 Looking back at the training  
1.1 How enjoyable was the training on a scale 
of one to five, where one is low and five is 
high? 
I will say 5 which is the highest rating, Sir. 
1.2. What were the most enjoyable aspects? The use of teaching aids during the training, Sir. 
1.3. What were the least enjoyable aspects? That is the teaching without the teaching aids, Sir. 
1.4. At the time, how useful did you think the 
training was, on a scale of one to five, where 
one is low and five is high? 
I will rate the training to be 5. It is very useful, Sir. 
1.5. What did you think the most useful 
methods could be? 
The use of teaching aids is the method I think that 
could be use, Sir. 
1.6. What did you think the least useful 
methods could be? 
That is the teaching without the use of teaching 
aids. 
2. Using the methods  
2.2. How useful has the training actually been 
in your teaching, on a scale of one to five, 
where one is low and five is high? 
It is rated 5 Sir. I am being using the method in 
my class. 
 
2.3. What methods from the training have you 
used in your classes? 
Teaching with teaching aids, Sir. 
2.4. Roughly how often have you used those 
methods in your classes? 
I use the method often in the class. 
2.5. How easy or difficult have you found it to 
use the methods you learned in your training, 
on a scale of one to five, where one is ‘very 
easy’ and five is ‘very difficult’? 
It has not been difficult. It has been very easy in 
my teaching. In the rating that should be one. 
2.6. What challenges or difficulties have you 
experienced in using the methods in your 
classes? 
There are no challenges, because the learner 
assimilates very well during the lesson. 
2.7. What has gone well in using the methods 
in your classes? 
It has helped my teaching during the lesson. 
2.8. How are you using English and Yoruba in 
your classes? Has this changed since doing the 
training? If so, has it been easy or difficult for 
you to change your teaching style? Have there 
been any positive or negative changes for the 
learners? 
 I use English and Yoruba often, to explain the 
difficult aspects of the lesson.  
3. Looking to the future  
3.1 In the future, do you think that you will use 
the methods that you learned in the training 
more or less? Why? 
Yes Sir, I will use the method, in fact I have not 
regretted using the methods. 
3.2 Have you explained the methods that you 
learned in the training to any other teachers? 
How did they react? 
Yes Sir, I do explain the method to them and also 
explain the method to the teachers. 
 
3.3 Do you know if any other teachers in your 
school have adopted the methods that you 
learned in the training? 
Yes sir, most of the teachers has adopt the 






3.4 Do you know if any teachers in other 
schools are using any of the methods that you 
learned in the training? Are there any 
characteristics of your school which make it 
easier or more difficult to use the methods than 
it would be in other schools? 
In my school, most of the teacher taught without 
using the method until this method was explain to 




3.5 How useful do you think that the methods 
that you learned in the training can be in 
helping our schools to meet the targets set by 
the Government? Please give your answer on a 
scale of one to five where one is ‘not at all 
helpful’ and five is ‘very helpful’. Why? 
Very useful sir It had help both the teachers and 
the learner to meet the objective set up by the 
government. I will still rate the method to 5, which 








Table 48: Post intervention interview, school 3, teacher 1. 
Question School 3, teacher 1 
1. Looking back at the training  
1.1. How enjoyable was the training on a scale 
of one to five, where one is low and five is 
high? 
Five which is the highest. 
1.2. What were the most enjoyable aspects? The most enjoyable aspect of the training is the 
use of teaching aids during the training. 
1.3. What were the least enjoyable aspects? The least aspect of the training is when teaching 
aids are not in used. 
1.4. At the time, how useful did you think the 
training was, on a scale of one to five, where 
one is low and five is high? 
It is useful, which is five. 
1.5. What did you think the most useful 
methods could be? 
The most useful method of the training is the use 
of teaching aids or the use of instructional 
materials. 
1.6. What did you think the least useful 
methods could be? 
The least methods that could be use is when 
teaching aids are not in use. 
2. Using the methods  
2.1. How useful has the training actually been 
in your teaching, on a scale of one to five, 
where one is low and five is high? 
Five which is very high  
 
2.2. What methods from the training have you 
used in your classes? 
I do use the method of teaching aids in my class. 
Roughly how often have you used those 
methods in your classes? 
I do use teaching aids method in my class 
always. 
How easy or difficult have you found it to use 
the methods you learned in your training, on a 
scale of one to five, where one is ‘very easy’ 
and five is ‘very difficult’? 
There were no challenges in using the methods. 
What challenges or difficulties have you 
experienced in using the methods in your 
classes? 
I have not experienced any challenges or 
problems using this method. It is very easy during 
the teaching in my lesson. 
What has gone well in using the methods in 
your classes? 
Yes, when using the method, my pupils 
participate well in the class. 
2.3 How are you using English and Yoruba in 
your classes? Has this changed since doing the 
training? If so, has it been easy or difficult for 
you to change your teaching style? Have there 
been any positive or negative changes for the 
learners? 
 I am using English language and Yoruba 
language to explain the difficulty aspect of the 
lesson to the pupils. Yes Sir, it has changed my 
teaching style positively. 
3. Looking to the future  
3.1 In the future, do you think that you will use 
the methods that you learned in the training 
more or less? Why? 
Yes Sir, I will use the method more, because it 
helps the pupil, the pupil performed better than 
the other methods I have been using. 
3.2 Have you explained the methods that you 
learned in the training to any other teachers? 
How did they react? 
Yes Sir, I have explained the method to other 







3.3 Do you know if any other teachers in your 
school have adopted the methods that you 
learned in the training? 
Yes Sir, teachers in my school have adopted the 
training. 
 
3.4 Do you know if any teachers in other 
schools are using any of the methods that you 
learned in the training? Are there any 
characteristics of your school which make it 
easier or more difficult to use the methods than 
it would be in other schools? 
Yes Sir, other teachers in other school had learn 




3.5 How useful do you think that the methods 
that you learned in the training can be in 
helping our schools to meet the targets set by 
the Government? Please give your answer on a 
scale of one to five where one is ‘not at all 
helpful’ and five is ‘very helpful’. Why? 
 Yes Sir, because it helps other teachers in their 
teaching and also to meet their objective. I will 









Table 49: Post intervention interview, school 3, teacher 2. 
Question School 3, teacher 2 
1 Looking back at the training  
1.2. How enjoyable was the training on a scale of 
one to five, where one is low and five is high? 
It is ‘five’, Sir, it is very enjoyable  
1.3. What were the most enjoyable aspects? The most enjoyable aspect is the using of 
teaching aids. 
1.4. What were the least enjoyable aspects? The least enjoyable aspect is teaching without 
the use of teaching aids, Sir. 
1.5. At the time, how useful did you think the 
training was, on a scale of one to five, where one 
is low and five is high? 
It is very useful, Sir. I will rate this as ‘five’, Sir. 
1.6. What did you think the most useful methods 
could be? 
The most useful methods that could be used 
during the training is the use of teaching aids, 
Sir. 
1.7. What did you think the least useful methods 
could be? 
The least useful methods that could be use 
during the training is not using teaching aids. 
2. Using the methods  
2.1. How useful has the training actually been in 
your teaching, on a scale of one to five, where 
one is low and five is high? 
It has been very useful, Sir. I will rate the 
method to be ‘five’. 
 
2.2. What methods from the training have you 
used in your classes? 
The method that I have started using in my 
class is the use of teaching aids. 
2.3. Roughly how often have you used those 
methods in your classes? 
I use the method often in my class. 
2.4. How easy or difficult have you found it to use 
the methods you learned in your training, on a 
scale of one to five, where one is ‘very easy’ and 
five is ‘very difficult’? 
The method is very easy in using the method in 
the class. 
2.5. What challenges or difficulties have you 
experienced in using the methods in your 
classes? 
There are no challenges, or any difficulty found 
using the method. 
2.6. What has gone well in using the methods in 
your classes? 
The method has been perfect because pupils 
learn faster, and I am achieving my lesson 
objective. 
2.7. How are you using English and Yoruba in 
your classes? Has this changed since doing the 
training? If so, has it been easy or difficult for you 
to change your teaching style? Have there been 
any positive or negative changes for the 
learners? 
 I use English language and Yoruba language 
regularly in the class. I use the two languages in 
teaching and explaining the difficult aspect 
during the lesson in the class. This method has 
affected my teaching style positively. 
 
3. Looking to the future  
3.1 In the future, do you think that you will use 
the methods that you learned in the training more 
or less? Why? 
I will use the method more, because definitely it 
had helped my class. 
3.2 Have you explained the methods that you 
learned in the training to any other teachers? 
How did they react? 
Yes Sir, I have explained the method to other 







3.3 Do you know if any other teachers in your 
school have adopted the methods that you 
learned in the training? 
Yes, after the introducing of the method to them 
after the training they all adopted the method in 
their teaching. 
 
3.4 Do you know if any teachers in other schools 
are using any of the methods that you learned in 
the training? Are there any characteristics of your 
school which make it easier or more difficult to 
use the methods than it would be in other 
schools? 
No Sir, I don’t know of any teacher using the 




3.5 How useful do you think that the methods 
that you learned in the training can be in helping 
our schools to meet the targets set by the 
Government? Please give your answer on a 
scale of one to five where one is ‘not at all 
helpful’ and five is ‘very helpful’. Why? 
It can be very helpful to meet the objective of 
the government. I will rate the method to be 








Table 50: Post intervention interview, school 3, teacher 3. 
Question School 3, teacher 3 
1. Looking back at the training  
1.1. How enjoyable was the training on a scale 
of one to five, where one is low and five is 
high? 
That is ‘five’ which is the highest. Yes, very 
enjoyable. 
1.2. What were the most enjoyable aspects? Yes, the most enjoyable aspect is when teaching 
aids are being use during the lesson. 
1.3. What were the least enjoyable aspects? The least aspect of the training that makes it not 
enjoyable is not using teaching aids when 
teaching the pupils. 
1.4. At the time, how useful did you think the 
training was, on a scale of one to five, where 
one is low and five is high? 
Five which is high. The training is very useful. 
1.5. What did you think the most useful 
methods could be? 
The most useful method is by using the teaching 
aids to teach the pupils.  
1.6. What did you think the least useful 
methods could be? 
The least useful method that could be use is not 
using teaching aids to teach the pupils 
2. Using the methods  
2.1. How useful has the training actually been 
in your teaching, on a scale of one to five, 
where one is low and five is high? 
 Five, Sir, which is the highest.  
 
2.2. What methods from the training have you 
used in your classes? 
Yes Sir, I use teaching aids for calculation 
operation skills, and I use teaching aids for basic 
science subjects 
2.3. Roughly how often have you used those 
methods in your classes? 
I have been using the method regularly in the 
class lessons. 
2.4. How easy or difficult have you found it to 
use the methods you learned in your training, 
on a scale of one to five, where one is ‘very 
easy’ and five is ‘very difficult’? 
There is not any difficulty during the teaching, 
Pupils assimilate very well in the class. I will rate 
the method to be ‘one’ which is very easy. 
2.5. What challenges or difficulties have you 
experienced in using the methods in your 
classes? 
Yes, there are no challenges or difficulties when 
using the method in teaching in the class. 
2.6. What has gone well in using the methods 
in your classes? 
Yes Sir, it is good because I can deliver my 
lesson very well, and the pupil can quickly grip 
the content easily and assimilate the question that 
is being asked in the class. 
2.7. How are you using English and Yoruba in 
your classes? Has this changed since doing the 
training? If so, has it been easy or difficult for 
you to change your teaching style? Have there 
been any positive or negative changes for the 
learners? 
 I use English and Yoruba language regularly in 
the class. If a child in my class did not understand 
the content of the sum use in the lesson, I use 
Yoruba language to interpret the answer to them. 
Yes sir, this has changed my teaching style a lot. 
 
3. Looking to the future  
3.1 In the future, do you think that you will use 
the methods that you learned in the training 
more or less? Why? 
I will use the method more, because it helps me 





3.2 Have you explained the methods that you 
learned in the training to any other teachers? 
How did they react? 
Yes sir, I explained the method to them, and they 
reacted positively. 
 
3.3 Do you know if any other teachers in your 
school have adopted the methods that you 
learned in the training? 
No Sir, I do not think there are any teachers in 
other schools that use these methods. 
3.4 Do you know if any teachers in other 
schools are using any of the methods that you 
learned in the training? Are there any 
characteristics of your school which make it 
easier or more difficult to use the methods than 
it would be in other schools? 
The characteristic shown by the pupil in my class 





3.5 How useful do you think that the methods 
that you learned in the training can be in 
helping our schools to meet the targets set by 
the Government? Please give your answer on a 
scale of one to five where one is ‘not at all 
helpful’ and five is ‘very helpful’. Why? 
 It is very helpful, and it will assist the teachers to 
meet the target set by the government and also 








Appendix   8. Transcription of the focus group of teacher trainers 
The responses of the group are shown after each of the questions that were 
addressed. 
 
1      What is current practice in teaching the calculation operation skills curriculum to 
primary school students with learning difficulties in Nigeria? 
 
First Participant: 
 The regular curriculum, for now in Nigeria, we do not have a special curriculum for 
children with special needs, but there is need for supplementing the regular 
curriculum through different methods and assistance. That is, adapting the regular 
curriculum, in order to assist the classroom teachers to achieve the aims of the 
child’s problems in the regular curriculum. Meanwhile, before the teacher can use the 
only curriculum which is now available in Nigeria, there is need for a specialist 
assistance, which is referred to as Special Service Teachers or Learning Disable 
Specialist. These professionals will introduce other methods that can be used for 
assistance to this child 
 
Second Participant 
Teachers that are teaching these children in the primary or secondary school settings 
can easily identified these children in their various classrooms. These children are 
being referred to as lazy or unwilling to be taught kind of children. The overwhelm 
population of students in their various classroom is one of the problems faces by 
these teachers. So, extra-attention cannot be provided to these children during 
calculation operation skills lessons. There is need for a kind of collaboration between 
the classroom teacher and a specialist in the field of learning difficulties to organize a 
sort of pull-out programmer during calculation operation skills lesson. This will allow 











A differentiated curriculum is needed for these children which is lacking in our school 
settings in Nigeria. These children are label as Coco-nut head in the classroom. They 
were not given any care in the classroom which compounded their learning 
difficulties. There should be special curriculum that will target their peculiar need of 
these children in the classroom which is lacking in our school settings. 
 
 Fourth Participant: 
The school curriculum is referred to as general curriculum because it is meant for 
every child. Meanwhile, the special curriculum is a different one, Special curriculum is 
referred to as curriculum minus or curriculum plus from the general curriculum. There 
is need for addition to the general curriculum in terms of gargets that will meet the 
individual needs of the child. By curriculum minus, there are some items that these 
children cannot solve, that need to be removed. This is referred to as curriculum 
minus, so if this is done, we will now have balance curriculum. To regular classroom 
teacher in Nigeria, the believe that the general curriculum is meant for an average 
child in Nigeria 
 
2. What approaches are used to teach students with learning difficulties basic 
calculation operation skills curriculum in primary schools in South-Western Nigeria? 
 
First Participant: 
Children with learning difficulties are in a complex situation, meanwhile, the definition 
of learning difficulties are sometime conflicting, that you may not be able to really 
pinpoint what is the causal agent of a particular child learning problems. Is the child 
problem, that of the teacher? Or the method of teaching Is it the interest of the 
student? Or is it parental involvement? This can be viewed in diverse ways. The first 
thing that needs to be known is the causal agents, before thinking about the 
approaches. We have three types of learning difficulties. We have type (A), type (B) 
and type (C). This has to do with the seriousness of the problems that is exhibited by 
this child. Before talking about the approaches used, it is difficult to generalised, 
because a child with type (A) difficulties may performed, if introduced to a particular 
approach, which may be useless for type (B) and type (C). Meanwhile, other 





considered furthermore, we can also think about the types of programmer, which type 
of programme? This programme has to be linked to type (A) (B) and type (C). Are we 
going to separate these children from the entire classroom settings? Although, this is 
not practice in Nigeria. Will there be collaboration between the regular classroom 
teachers and special educator in the classroom? Or do we need the service of an 
itinerant teacher? This depends on the nature of the learning difficulties exhibited by 
that child. When these entire issues are put into consideration, this will now 
determine the type of approach to be used. 
 
Second Participant: 
I will refer to the present approach used in Nigeria as “Traditional Methods”, that is, 
the teacher comes to the classroom, teaches everybody the same way, without any 
special approach fashion out for children with learning difficulties. You can even 
observe mixed of different concept being taught in the class. The teachers take no 
consideration of any types of learning difficulties that exist in his/ her classroom. For 
now, this approach is not appropriate for children with learning difficulties. 
 
Third Participant: 
The methods that is on ground presently is a Traditional Methods, meanwhile, it is a 
bit complicated. The teacher is expected to teach at the Primary school level for 35 
minutes, while the time duration at the secondary school level is 45 minutes. So, 
whether the student understand within that time frame or not, it is no problem to the 
teacher, that is, the teacher teaches and move on to something else, not minding 
whether all the pupils understand what he/ she had taught them. Talking about the 
approaches, I want to believe that, when we improvised as teachers, when we can 
move from simple to complex, because, computation is an abstract thing, and in 
order for the students to relate with that abstractness, there should be a kind of 
concretising the instructions, that is, using teaching aids that the student can 
visualized or manipulate for proper understanding of the concept being taught. 
 
Fourth Participant: 
 When we are talking about approaches, for instance, there is a student with a hidden 
learning problems in the classroom, meanwhile, the teacher had a problem of 





best to be used in teaching this student. The truth of this situation is that, as stated by 
the first participant, that, there is different categorises of student with learning 
problems in the classroom with the nature of degrees or severity of learning 
problems,  that is , those with mild, those with moderate and those with sever. We 
have educational approaches which can be view globally. We have about six 
educational approaches that can be used for persons with special needs. Starting, 
from the general classroom settings, down to the hospital band settings. These 
students need to be identified by specialist, not just by anybody, and they must be 
assessed and placed appropriately before thinking about approaches to be used as 
said by another participant. In the regular classroom settings, this are not practiced. 
The regular classroom teacher knows little or nothing about those students with 
special needs. 
 
3.  What further Resources can make Basic Calculation operation skills accessible to 




In Nigeria today, do we really have teaching resources in our regular classrooms? 
We are not saying that teachers should order teaching resources or teaching aids 
from abroad. The question is, are they creative enough? I mean the teachers, By 
making use of the local material in our environment, For instance, counting is one of 
the concepts in calculation operation skills  teachers can make use of match- sticks, 
painted in different colours or counters of different colours, that can attracts these 
students. The attitude of creativity is not there. Let me digress a little, what did we 
think of a teacher that as not being paid he/ her monthly salary for the past four (4) 
months? How do we motivate such teachers? These are issues that are affecting 
student with learning difficulties in South-Western Nigeria. Meanwhile, if these 
teachers are asked about the performance of their students in calculation operation 
skills? Answer given is 80% performance. What happen to the rest 20%? Specialist 
in learning difficulties believe that, the response should be 100%, because those who 
exhibit some challenges needed to be care for. I believe that the local teaching 








Apart from talking about teacher’s motivation or improvising of resources by the 
teachers, the Nigerian government have to come in through the support of the State 
Universal Basic Education Board, just as we have in the developed world. There is 
government involvement and the parent’s involvement for example when we are 
talking about resources. Apart from improvising resources, we have Hi-pad that the 
students can used for calculation operation skills lesson, for example, in the United 
Kingdom; parents at a point are compelled to buy Hi-pad for their children at the 
Primary School level. These Hi-pads are toy-like, but they are real iPad in nature, if it 
falls down on the floor, it can be picking easily by children. Toys like Lego, which at 
times, if they are playing with these toys, they are still learning. There are a lot of toys 
that can be used to enhance their learning of calculation operation skills. Meanwhile, 
there is need for the government and the parental involvement in the provision of 
resources or teaching aids that will enhance the learning of calculation operation skill 
by these children. I believe that the local resources are enough, but the teachers 
need to be motivated. 
 
Third Participant: 
The questions that my senior participant asked was that, do we really have those 
resources? I will say it is Yes for me, at the same time no. A Yes in the sense that, 
we have them, but very expensive, and it is only the rich in Nigeria, especially in Oyo 
State, that can really avoid those items. This item can be finding in the private 
schools, not in the government owned regular schools. Where we can find few of the 
academic population of children in the State. Meanwhile, we have majority of the 
academic population of children in the regular schools where these resource or 
teaching aids are not available. How many teachers will go all the way too improvised 
for these children? This is where motivation of teachers must come in, I want to 
believe that, all of us here at one time or the other is recipient of teacher’s motivation, 
when it comes to things like these? Teachers should try to bring teaching aids to the 
classroom. These are simple items like cherry fruits, matchsticks, etc. This can be 
shared between the students during calculation operation skills lesson. But I will still 





teachers have adequate time to do all this instruction? All these things are still lacking 
in our regular school system. 
 
Fourth Participant: 
Well in Nigeria, other participants have spoken well concerning the importance of 
resources or teaching aids in our regular schools. I think we can improvise locally 
made materials to meet the needs of these children. When we considered developed 
countries, they have a lot of gargets, am not saying that for now. There is no place 
we get to in Nigeria that, we cannot find one or two gargets that can be used as 
teaching aids. We need to re-package ourselves in improvising these gargets as 
resources or teaching aids, as teaching instructions in our schools, so as to meet the 
needs of these children individually. I want to believe that, whether a child parent is 
poor or rich, there are instructional materials that can used for impacting calculation 
operation skills to children who exhibits learning difficulties in our regular schools. 
Which will change the life of these children for better? Meanwhile, there are a lot of 





Appendix   9. Transcription of interviews with Education officers in 
the State Educational Boards, 2 officers in each state 
 
What is current practice in teaching the calculation operation skills curriculum to 
primary school students with learning difficulties in Nigeria? 
 
This is to design a diversified and appropriate curriculum for all the beneficiaries in 
these sectors. Also, to revitalizes an expansion of the National Mathematical Centre 
(NMC  The regular curriculum, for now in Nigeria, we do not have a special 
curriculum for children with special needs, but there is need for supplementing the 
regular curriculum through different methods and assistance 
 
What approaches are used to teach students with learning difficulties basic 
calculation operation skills curriculum in primary schools in South-Western Nigeria? 
 
Given concrete meaning to the idea of equalizing educational opportunities for all 
children, their physical, sensory, mental, psychological or emotional disabilities 
notwithstanding. I will refer to the present approach used in Nigeria as “Traditional 
Methods”, that is, the teacher comes to the classroom, teaches everybody the 
same way, without any special approach fashion out for children with learning 
difficulties. Several factors come to play to determine these students’ 
performances. To do otherwise is to pass a judgment that is not only defective but 
unfair and misleading. We know that the 9 schools are typical, because of random 
selection and the national curriculum that it being used in these schools. 
 
What further resources can make basic calculation operation skills accessible to 
students with learning difficulties in calculation operation skills in schools in South-
Western Nigeria? 
 
The Federal and State Ministries of Education shall, in collaboration with 
appropriate bodies provide special programmes for gifted and talented people 






 (1) Inclusive education that is, schools under UBE Scheme. 
 (2) Regular census of people with special needs. 
 (3) Special educational equipment’s. 
Do we really have those resources? I will say it is ‘Yes’ for me, at the same time 
‘No’. A ‘Yes’ in the sense that, we have them, but very expensive, and it is only the 
rich in Nigeria, especially in Oyo State, that can really avoid those items. This item 
can be finding in the private schools, not in the government owned regular schools. 
Where we can find few of the academic population of children in the State. 
Meanwhile, we have majority of the academic population of children in the regular 
schools where these resource or teaching aids are not available. 
 
What strategies or models will be used to improve the resources?  
Special training and retraining of the personnel to develop capacity building in the 
schools and to keep abreast of latest teaching techniques for the various categories 
of disabilities. Do teachers have adequate time to do all this instruction? There is no 
place we can get to in Nigeria that, we cannot find one or two gadgets that can be 
used as teaching aids. Whether a child parent is poor or rich, there are no 
instructional materials that can be used for impacting calculation operation skills to 
children who exhibits learning difficulties in our regular schools. This will change the 
life of these children for better. 
 
 
 
